m
EMISSION INVENTORY
A. METHODOLOGY FOR ESTIMATING SHIP EMISSIONS

Ship Emission Inventory Design

Marine vessels represent a significant source of emissions in the SCAB. The design
objective for the emission inventory to be used for this study was to develop a detailed,

- day-specific emission inventory of commercial ocean-going marine vessel (ship)
activities in southern California waters that could be used in the model simulations to
compare the two control strategies. This level of detail is essential to accurately assess:

the impact of marine vessel control strategies on overall ship emissions. To accomplish -

this requires the collection of ship-specific activity, engine characteristics, and emission
factor information. Ship-specific information is needed because each ship entering and
leaving southern California waters has a unique activity profile (ship course, speed,
berthing, etc.) and a unique set of emission factors based on the size of the ship, its
engines, and its activity profile while operating within southern California waters. The
time period selected for this study was August 3-7, 1997, This time period was selected
because high ozone levels were measured in southern California during that time, and
the number and types of ships operating in southern Californla waters during that time
provide a representative cross section of ships calling at southern California ports.

Sources of Data

- TWG members collected pertinent data necessary for building the emissions inventory.
The U.S. Navy at Point Mugu and the Port of Los Angeles obtained information on ship
activity data from the Marine Exchange of Los Angeles and Long Beach (Pera, 1998,
Garrett, 1998). Average distances for the different routes in and out of the ports

designated as Northern, Southern, Western, and Catalina, traveled (cruising mode) by

ships in the South Coast waters and calling on the ports were obtained from “Marine
Vessel Emissions Inventory and Control Strategies” (Acurex report} prepared by Acurex
Environmental (Acurex, December 12, 1996). Information on maneuvering and any
shifting between berths that may have occurred on the episode days was obtained from
the Port of Los Angeles (POLA) and the Port of Long Beach (POLB) (Garrett 1998,
Kanter, 1998). The Pacific Merchant Shipping Association provided information on
stack height and emission exit temperature for commercial ships (for each ship type).
{Levin, 1998). The U.S. Navy provided activity data and emissions data for the navy
vessels (Osborne, 1999). John J. McMullen Associates, Inc. (JJMA) developed the
ship-specific engine characteristics from Lioyd's Register of Ships (Remley, 1998).
Charlotte Pera, formerly of Acurex Environmental, developed the NOx emission factors
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for diesel engines (auxiliary and main propulsion) using ship emission data from Lloyd’s
Maritime Exhaust Research Programme (Pera, 1998). Stack emission factors for diesel
engines were obtained from Lioyd’s Maritime Exhaust Research Programme, for
steamships were obtained from U.S. EPA, and for gas turbines were obtained from
General Elactric through JJMA (Remiey, 1998).

Ship Activity Data

The types of ships included in the inventory assessment are ocean-going vessels
calling on the San Pedro Bay Ports (Ports of Los Angeles and Long Beach) and U.S.
Navy vessels. Fishing vessels, tugboats and other harbor vessels, and U.S. Coast
Guard vessels are not included in this inventory. This section describes ship activity in
each operating mode while traveling in South Coast waters. .

s Identification of Ship Modes of Operation

Emissions from ocean-going vessels occur at different rates while cruising,
-maneuvering, hotelling, and shifting operating modes. Each mode needs to be defined
. and tracked to accurately assess emissions. QOcean-going vessels enter and exit the
South Coast waters in cruise mode, which is associated with a speed of about 13 to 22
knots. Ships are required to reduce speed to 12 knots within the precautionary zone,
which begins about three fo 5 mifes from the breakwater. About one mile from the
breakwater, the ships slow down to about 5 knots to take on a pilot and are then
assisted by tugboats and maneuvered into the harbor. Main engines and auxiiary
boilers are used during cruising (including cruising in the precautionary zone) and
maneuvering modes. While hotelling, auxiliary boilers and generators (auxitiary
engines} are used. The emission inventory is developed for these modes of operation.
A summary of the operational modes accounted for in this analysis is presented in

Table HHI-1.
Table 1lI-1
Operational Modes Addressed in the Emission Inventory
Mode - Direction
Cruise _ Entry (Inbound)
Cruise Exit {(Outbound)

Precautionary Zone Cruise | Entry {Inbound)
Precautionary Zone Cruise | Exit (Outbound)

Maneuvering Entry {Inbound)
Maneuvering Exit (Qutbound)
Hotelling -

+ Commercial Shipping Arrivals and Departures

The Marine Exchange provided ship arrival and departure information for the
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August 3-7,1997 SCOS episode. According to the data from the Marine Exchange,
there were a total of 87 ships with 63 arrivals and 62 departures during this 5-day
period. Several ships arrived and departed outside the August episode period. A
summary of these data is provided in Table ll-2. As shown in Table ill-2, the
breakdown of ships by type was 47 Container ships, 11 tankers, 9 bulk carriers, 6
vehicle carriers, 3 each of bulk/container carriers, general cargo, refrigerated cargo, and

passenger, and 1 each of chemical tanker and roll-on/roll-off container carrier. A more -

detailed summary is provided in Table B-1 provided in Appendix B. In Table B-1, the
description on the ocean-going vessel calls in August 1997 at the POLA and POLB is
provided using data from the Marine Exchange based on the following parameters: ship
names, ship types, propulsion type {diesel, steamship, gas turbines), arrival and
departure date, time, and direction of arrival and departure, arrival and depariure gate.
The majority of ship calls at the San Pedro Bay Ports were of the diesel engine
‘propulsion type. There were very few calls made by vessels using gas turbine

~ propulsion. Roughly 50 percent of the ships entered and departed the breakwater by
Angel gate (POLA) and the other 50 percent by Queen gate (POLB).

Table HI-2

Ship Counts for August 3-7, 1997 Episode Based on Ship Type, Propulsion Type,

Engine Type, and Arrival and Departure Gate

Ship Type_ Count |- Propulsion Type Count
Bulk Carrier. 9 Diesel 74
Bulk/Container Carrier 3 (Gas Turbine 2
General Cargo 3 Steam 11
Refrigerated Cargo 3 )
Passenger 3 Diesel Engine Type | Count
Vehicle Carrier 6 2 Stroke 68
Container Carrier 47 4 Stroke 6
Chemical Tanker 1
Tanker 11 _Gate | Count. .
RORO Conftainer 1 Angel 78
TOTAL 87 Glueen 96

¢ Maneuvering, Berthing and Hotelling

Information on maneuvering and any shifting befween berths that may have ogcurred on
the episode days was obtained from POLA and POLB. The POLA and POLB -
Wharfinger agency provided data on hotelling and maneuvering activities for the
episode days. Default times were used from the Acurex report {Acurex, December 12,
1996), whenever ship specific information was not available. To calculate time spent
hotelling, we subtracted the actual maneuvering times from the total time spent.in port.
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= U.S. Navy Vessel Inventory

The U.S. Navy provided day-specific ship activity data for navy vessels traveling in the
SCOSY7 domain north of Point conception to south of the Mexican border during the
August episode (Osborne, 1999, Remley, 1998). The information on ship class, ship

type, average ship speed (knots}, ship positions (latitude and longitude), port visited (at

prerside), time duration (hrs), start date, end date, and emission rates (kg/hr) for NOx
was provided for each navy vessel (See Appendix B, Table B-2). The majority of the
navy vessel activity during the August episode occurred near the port of San Diego.*

+« Port Hueneme

Ventura County Air Pollution Control District provided ship activity data for Port
Hueneme on the August episode days (McGaugh, 1999). There were eight commercial
ships arriving and departing during the August episode. Ship-specific information for
the vessels traveling to this port was not available to us. Therefore emissions for Port
Hueneme were not included as part of this analysis. There was no U.S. Navy vessel
activity at Port Hueneme during the August episode.

* Transiting Ships

Transiting ships are those vessels that travel northbound or southbound along the coast
without stopping at a port. The U.S.Navy Point Mugu Range Surveillance (1997)
database was used to obtain information on transiting ships (Rosenthal, 1999). The
data indicated that there are very few transiting ships traveling along the Santa Barbara
Channel but not coming into the ports of Los Angeles and Long Beach, approximately 3
or 4 a month. In addition, the route for transiting vessels may be very far offshore, in
some cases outside the overwater boundary. Therefere, for the purposes of the
comparative technical analysis of the air quality impacts between the two control
options, it was agreed that the transiting ship emissions could be ignored.

Ship Machinery and Operational Characteristics
» Speed Power Curves
The power required to drive a ship varies with ship speed, cubed. In this study we used

speed-power curves developed by JIMA for commercial ships (Pera, 1998, Remley,
1998). The JUIMA curves were very similar to the ship speed cubed relationship.

* The emission inventory for Navy vessels is included in the report for informational purposes. The data
was not included in the emission reduction estimates, gridded emissions or the model simutations, for the
comparative analysis as the data had nat been completely reviewed prior to performing the analyses.
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» Stack Information

The Pacific Merchant Shipping Association provided information on stack height and
exit temperature for commercial ships (for each ship type). Because the stack
information specific for each ship category was not available, the ships were assigned
to two different categories based on the propulsion and energy generation plant
configuration and average stack parameters (Levin 1998). A surnmary of the stack
parameters is presented in Table I11-3 below.

Table Ni-3 :
Stack Parameters for Container and Tanker Ship Type Categories.
Stack Height* Stack . Stack Stack Exhaust
(meters) Diameter | Exhaust velocity
_ | (millimeters) | Temp (°C) | (meters/second)
Container 378 : 2012 222 258
Category .
Tanker 329 1705 3086 23.4
Category ' '

*Stack height is height of stack above the water surface.
« Engine Characteristics

Ship-specific engine characteristics were used in developlng the marine vessel
inventory based on the information provided by JJMA. Some of the ship-specific
characteristics were 1) actual horsepower for each ship, 2) actual kilowatt (kW)
information for each generator (auxiliary engine), 3) steam ship-specific fuel
consumption, and 4) propulsion type-specific emission factors (dlesel, steamship,
turbine).

s Ship Speed

Operating speeds of ships at sea vary with the size and type of vessels and the mode of
propulsion. - For the base-case, ship-specific cruising speed data for this analysis were
available. The TWG obtained actual speed data for 60 days (9/22/98 through 11/22/98)
for ships cruising in South Coast waters. This comprised approximately 1600 records.
The actual open ocean cruising speed was determined using radar readings taken by
the port when the ship was 25 miles off shore. At that distance, ships are operating at
their open ocean cruising speed. The actual speeds were available from radar readings

for over half of the ships identified as operating in South Coast waters during the August -

episode.

These data indicated that on the average the actual cruising speed was less than the
ship’s design speed (ARCADIS, May28, 1999 and Lioyds, 1995). it also demonstrated
that the difference between actual and design speed varied with each ship type.
Generally, the largest variation in speed was for passenger vessels. The actual speed
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of the slowest and fastest vessels within each type differed by as much as 10 kniots for
passenger vessels and about 8 knots for container vessels. However, most of the ships
within a given ship type category fell within a narrow 3-4 knot range of cruising speed.

We took advantage of this relationship by using the actual speed information to
calculate a speed correclion factor (SCF) by ship type. The SCF (for that particular ship
type) was applied to the design speed for the ships traveling on the episode days where
actual speed information was not available. Table /-4 summarizes the average actual
versus the average design speed by ship type. Records that did not include a design
speed or where the design speed was recorded as "0.1" {indicating missing data
according to the Marine Exchange) were deleted. All the data records with speed less
than 5.5 were considered erroneous and were deleted.

Tablelll- 4 :
Comparison of Actual Versus Design Speeds for Typical Ship Types
Route Vessel Information | TYPE "C" TYPE "P" TYPE "T"
All Average MAREX Speed |  17.90 1360 1368
Average Design Speed 19.58 20.40 15.31
Vessel Count 1341 111 231
Avg. count per day 22 2 4
Speed Correction Factor 0.91 0.67 0.89
Arrivals | Average MAREX Speed | - 17.56 - 13.21 13.51
Average Design Speed 19.60 20.39 15.30
Vessel Count 665 55 ‘ 112
Maxspeed Diff. Hanjin Malta Holiday |Columbia (11.48)
(14.89) (14.01)
Departures | Average MAREX Speed 18.23 13.97 13.84
Average Design Speed 19.56 20.41 15.32
Vessel Count 676 56 119
Maxspeed Diff. Luhe (11.93)| Mercury (Columbia (11.96)
: (14.94) '

Notes: “Design Speed” is Lloyd's design speed. *C" reprasents Cargo carriers such as containers, auto
carriers, and breakbulk. "P" represents passenger vessels and “T," liquid bufk carriers. “Maxspeed Diff."
is the difference of the design speed and. MAREX speed. :

In the precauiionary zone, ships are required to travel at 12 knots. As a general
practice, they begin slowing down about three to 5 miles before the breakwater so that
they are at the mandatory 5-knot speed when entering the breakwater (ACUREX,
1896). The TWG agreed fo not account for the slowing down between 12 and 5 knots,
as this would probably be in the “noise” of the model and for the comparative analysis,
would not affect the comparison between the two control strategies. Therefore, it was
assumed that ships are cruising at 12 knots in the precautionary zone and 5 knots in the
breakwater. :
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¢+ [Engine Loads

Engine Loads differ with every mode of operation. Cruise mode is associated with an
engine ioad of approximately 80 percent maximum continuous rating (MCR). For
precautionary zone cruising the following assumptions were made. In the precautionary
zone, ships are required to travel at or below 12 knots. The percent MCR at 12 knots
was estimated using the ratio of 12 knots to the actual or design speed of each ship.
The implied percent power was calculated using 80 percent of the speed ratio cubed.
During maneuvering mode, information from the Acurex report (Acurex, December 12,
1996) was used to obtain the percent MCR at an average speed of 5 knots. .
Maneuvering at 20 percent MCR was assumed for bulk carriers, general cargo, and
tankers. Container ships were assumed to maneuver at 10 percent MCR, and
remaining ships were assumed to maneuver at 15 percent MCR. Information on engine
{oads within the breakwater was very difficult to obtain and so it was recommended by
the TWG to not pursue it further.

= Emission Factors

Emission factors in grams per kilowatt-hour (g/kWh) of energy output were used io
estimate NOx emissions from main engines and generators {(auxiliary engines). The
TWG agreed to use emission factors based on energy output (for example grams of
NOx/kWHh) for the following reasons: 1) there is some uncertainty in the brake-specific
fuel consumption (BSFC) factor needed to calculate the emission factor based on fuel
consumption, 2) very limited information is available on projected fuel usage in future
years, and 3) the energy output based emission factors are independent of fuel
cansumption rates and therefore eliminate the need to account for future changes in
ship fuel efficiencies (ARCADIS, May 6, 1999, and ARCADIS May 28, 1999).

The cruising and maneuvering main engines (diesel} NOx emission factors at different
engine loads were developed by ARCADIS for NOx as shown in Table Ili-5. Average

" NOx emission factors for slow and medium speed engines were estimated to be 17 and
12 g/kWh (87 and 57 kg/tonne fuel), respactively. The only distinction made for NOx
was between slow and medium speed emission factors {ARCADIS, May 6, 1889 and
Lloyds, 1995). _ -

Table NI-5
NOx Emission Factors in grams/kWh

Y%MCR 80% 40% 35% 20% 15% | 10%
Slow Speed NOx | 17.32 18.04 18.13 18.41 18.5 18.59

Medium Speed 12.81 14.03 14.18 14.64 14.79 14.94°
NOx

For generators, medium speed emission factors were assumed for alt modes. For
auxiliary boilers, emission factors in pounds per hour were used (ARCADIS, May 6,
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1999, ACUREX 1998, ARCADIS, May 28, 1999). The NOx emission factors for
steamships were obtained from the U.S. EPA AP-42 document. (U.S. EPA, 1985} The
gas turbines emission factors were developed by GE and provided by JJMA (Remley,
1998). :

Emission Calculations
Base Case Inventory
« Commercial Vessels

This section summarizes the preliminary estimates of NOx emissions for the August 3-
7,1997 SCOS episode (See Table I1-6). To calculate emissions, we used the total
amount of time spent cruising, maneuvering, and hotelling in the SCAB waters. To
estimate main engine emissions, the main engine horsepower for each ship was
multiplied by the energy output factor (g/kWh) and by the total number of hours
estimated for that mode (i.e., cruising, precautionary zone cruising, etc). For example,
for cruise mode, 80 percent of the actual horsepower for each ship was multiplied by the
time spent in the entry and exit cruise modes, and the emission factors. Several
variables are needed to estimate the emissions associated with each of these modes,
As an example, to estimate the emissions associated with the in-bound or antry
cruising, the following data are necessary: entry cruise distance, actual speed, engine .
horsepower (Lloyds), cruise speed at 80 percent MCR power, entry cruise hp-hr, entry
cruise kWh, and EMSFAC cruise g/kWh. This is represented by the following equation:

(Entry Cruise Distance/speed) * (80% MCR of actual HP value) * (Emission factor
grkWh} = NOx emissions

For generators, the following approach was used to estimate NOx emissions. The
generators were assumed to be medium speed engines. The generator rated kW
(largest size generator for each ship) was multiplied by the load factor {80 percent for
_ cruising, precautionary zone cruising, and maneuvering and 55 percent for hotelling)
and the time spent in each mode and medium speed engine emission factors.

For auxiliary boilers, we used the methodology adopted in the ARCAD!S report.
(ARCADIS May 28, 1999). We estimated auxiliary boiler emissions in cruising,
maneuvering, and hotelling modes.

For steamships, the emission calculations are slightly different since the steamship
emissions are based on the ship's boiler fuel consumption. The propulsion and auxiliary
engines (generatars} in the case of steamships are steam turbines that do not have any
- emissions. The emissions are from the main boilers, which generate the steam that
powers the turbines. For steam ships, emission factors for residual fuel (55.8 ibs.
NOx/1000 gallon fuel for cruise mode and 36.8 [bs. NOx/1000 gallon fue! for hotelling)
were used. The emission factors vary with mode because of the load on the main
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boilers. While cruising, the boilers are highly loaded and so produce more NOX per
galion of fuel burned than when they are in port and are not as highly loaded.

Based on the energy output methodology, approximately 115 tons {23 tons per day) of
NOx was estimated from ship activity for the 5-day August episode. This
comprehensive estimate takes inte account the main engine/boiler-cruising and
maneuvering emissions; generator (auxiliary engine)-cruising, maneuvering, and
hotelling emissions; and auxiliary boiler-maneuvering and hotelling emissions. As a

comparison, the Acurex Report (December 12, 1996) estimated emissions of 21.6 tons

per day (TPD) and the 1995 Annual Average emissions inventory for the SCAB is 29
TPD.

Table lI-6
Baseline NOx Emissions (tons) for the Existing MAREX
in-Bound and Out-Bound Shipping Lanes for 5-Day August Episode

Main Engines : Auxiliary Boilers

Entry Exit Entry Exit Entry Exit iEntry All| Exit |Hotelling +
Cruise | Cruise | PZC PZC |Maneuv Maneu { Cruise Al [Maneuverin

' ' ering | vering _ Cruise g '
315 | 38 31 | 26 | 23 [ 20 | 02 | 02 | 75

' “Generators - ' ~ {Tetal NOx
Entry | Exit | Entry |ExitPZC| Entry |- Exit Hotelling
Cruise | Cruise | PZC Maneuv | Maneuvering

ering
1.7 1.9 04 0.4 0.7 0.6 221 1154
{2.3 tpd) |

+ Naval Ship Emissions

This section provides the preliminary U.S. Navy vessel NOx emission estimates for the
August 3-7, 1997 SCOS episode. These emissions pertain to cruising mode only.
Average ship speed is calculated from ship's log data for the respective time intervals.
While in port, navy vessels are in a cold iron status and engines are completely shut
down, therefore, there are no exhaust emissions. The NOx emissions from U.S. Navy
vessels for the entire SCOS domain were 15 tons for the entire August episode..

Emission Estimates for the Base Case and Speed Reduction Modeling Scenarios

Emission estimates were prepared for the three voluntary speed reduction scenarios
and the base case. Estimates were not prepared for the proposed relocation of the

shipping lane due to the complexity of the calculations and resource availability. For the
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proposed shipping lane, only the gridded emissions estimate was prepared. {See the
next section B, “Gridded Emissions Model.”)

The three potential speed reduction scenarios have been discussed previously. To

briefly recap they are:

1) Scenario #1: extending the precautionary zone 12-knot speed limit to 20 miles;

- 2) Scenario #2: extending the precautionary zone 12-knot speed limit to the SCAB
overwater boundary; and

3) Scenario #3: a speed limit of 15-knots between the precautionary zone and the
SCAB overwater boundary.

* In Table {11-7 the estimated emissions for the August 3-7, 1997 episode for the base
case (uncontrolied) and each of the speed reduction scenarios are presented. Only the
emissions in the SCAB are included in the estimates. Total emissions are presented as
well as the emissions for the main engines, generators, and auxiliary boilers.

Table il-7
NOx Emissions for Base Case and Speed Reduction Scenarios
Scenario ) Maih | ‘Generators. | '__At_g_‘x'iiia:ry 'Total_: (Tbns)'
. - | Engines (Tons). | . Beiler | .
Base Case - 795 27.9 8.0 116.4
Scenario #1 66.8 285 8.0 103.3
~Scenario #2 44.8 205 8.1 825
Scenario #3 57.0 28.7. 8.0 93.7

The estimated average transit time for specific ship types under the speed reduction
control scenarios #1, #2, and #3 are summarized in Table [il-8 below.

Table ill-8
Average Transit Times (minutes) for Specific Ship Types Under Speed Reduction
' Control Scenarios for August 4, 1997 '

. Basecase L - Scenario1 _
- Type |Cruise|Cruise. PZC | PZC | Total |Cruise|Cruise] PZC [ PZC | Total
| Entry | Exit | Entry | Exit | Entry-] Exit | Entry | Exit

BBU(5) | 180 | 176 35 25 | 416 | 120 | 109 94 102 | 425

GGC(2)| 156 | 159 | 39 30 | 384 | 102 ; 102 | 102 | 102 | 408

GRF (2} | 123 | 126 30 24 1303 | 78 78 [-102 | 102 | 360

MPR(2)] 183 | 204 | 40 32 | 458 | 117 | 129 [ 111 | 111 | 468

MVE (2)] 150 | 144 33 24 | 351 99 90 102 | 101 | 392

TTA(3) | 154 | 162 | 38 30 | 384 | 98 108 | 102 | 102 | 410

UCC (20) 120 | 126 | 34 25 | 304 | 78 80 102 | 102 | 362
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‘Table 11I-8 (cont.)

Scenario 2 Scenario 3
Type |Cruise|Cruise] PZC | PZC | Total {Cruise|Cruise| PZC | PZC | Total
Entry ; Exit | Entry | Exit Entry | Exit | Entry | Exit

| BBU(5} | O 0 199 | 222 | 421 | 180 | 176 ;| 35 25 | 416
GGC{2);: 0 0 222 | 222 | 444 | 156 | 162 | 39 30 | 387
GRF{2)| 0 0 216 | 216 | 432 ) 150 | 156 | 30 24 | 360
MPR(2)| © 0 222 | 234 | 456 | 183 | 204 | 42 30 | 459
MVE{2)| O 0 234 | 221 | 455 | 162 | 156 | 33 24 | 375
TTA (3} 0 0] 222 | 232 | 454 156 166 38 1 30 390 |
Ucc{2o) 0 0 224 | 228 | 452 | 155 | 161 34 25 | 374 |

- Notes: (}J=Number in Parenthesis represents the count for the August 4, 1887. Totals may not match due
to rounding. The following abbreviations are used to identify the ship types: Bulk Carrier (BBU),

. Bulk/Contairer Carrier (BCB); General Cargo {GGC); Refrigerated Cargo (GRF); Passenger (MPR});
Vehicle Carrier (MVE); Chemical Tanker (TCH}; Tanker (TTA); Container Carrier (UCC); and RORO
Container Carrier (URC}.

To determine transit times for the proposed shipping lanes, the following methodology
was used. First, oniy those ships arriving from the north (52 ships) or departing to the .
north (47 ships) were used in the calculation since the proposed change in the shipping
lane only affects this route. The next step was to disregard those ships transiting within
the SCOS97 domain at the start or end of the August 3-7 episode, since transit times
from the edge of the domain to port or vice versa could not be determined for those
ships. For the remaining ships (33 arriving from the north and 30 departing to the
north), the difference in transit times between the current and proposed shipping lanes
was determined; these values were then averaged. The results are summarized in
Table II1-9. . '

_ Table III-9
Difference in Average Transit Times (minutes) for the Base Case and Speed
Reduction Scenarios for the Proposed Shipping Lanes

Scenaric - |- Scenarioc | Scenario Proposed
_ #1 : #2 #3 Shipping Lane
Arrivals - 30 62 27 63
Departures 33 67 32 57

B. GRIDDED EMISSIONS MODEL
* The ship activity and emission factor data for August 3-7, 1997, were provided as input

to a computer modet to calculate gridded ship NO, emissions for the modeling region
(described below). Gridded emission totals for the region and for the South Coast
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waters only were calculated for the base case {current shipping lanes), the proposed
shipping lanes, and for each of three voluntary speed reduction scenarios. Below we
briefly describe the model and domain used, and then provide the gridded emission
totals.

Model Domain and Description

The model first establishes the domain to be gridded, based on user-specified _
information on the desired origin, grid resolution, and number of cells in each direction.
" For the ship gridding, the domain was defined by the following:

Origin: o 150 km UTM East
3580 km UTM North

Grid cell resolution: - 2 km

Number of grid cells in east-west direction: 275

Number of grid cells in north-south direction: 185

Figure 1lI-1 shows the domain used. An additional requirement for this study was the
need to determine shipping emissions within the South Coast waters only; this region is
indicated in the figure by the offshore lines perpend:cular to the coastline at the
boundaries of the South Coast.

. After the domain has been established, the coordinates for the various paths (North,
South, West, and Catalina routes) are then read in, and for each cell that the path
intersects the cell coordinates and distance in that cell are determined. For the
proposed shipping lanes scenario, the model is simply re-run with the coordinates for
the existing lane replaced by those from the proposed lanes.

_ Figure Ili-1
Gridded Shipping Inventory Domain
Proposed Shipping Lanes in Bold

South Coast Waters Area Indicated by Offshore Lines Perpendicular ta Coastiine
Exisfing and Proposed Shipping Lones
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The following information {described in Section Ill.A) is needed for each ship to create
the gridded ship emission inventory:

ship name

speed

cruising power

maneuvering power

vessel type

engine type

number of cylinders

arrival information (gate, direction, date, time)
departure information {gate, direction, date, time)
enfry and exit maneuveiing times '
stack parameters

emission factors at different power levels

For ships, which entered port, the entry path is determined and the ship is taken
backward in time from the entry port along the entry path, using the port entry time.
This step includes time spent maneuvering in port. The emissions in each grid cell are:
determined from the ship speed, distance of the route within the cell, and the
appropriate emission factor. Similarly, ships which left port are taken forward in time
along the exit path. The emissions for the hotelling time in port are added to the port
cell data.

Gridded Emission Inventories

The gridded emissions model was used io calculate ship NOy emissions for the
modeling region and for the South Coast waters only, for the base case (existing
shipping lanes), the proposed shipping lanes, and for each of three voluntary speed
reduction scenarios. The speed reduction scenarios have been described previously,
however they can be summarized as follows:

Speed 'Reducﬁon Scenario #1: Based on the current shipping ianes with the
precautionary zone speed limit of 12 knots extended to 20 miles.

Speed Reduction Scenario #2: Based on the current shipping lanes with the
precautionary zone speed limit of 12 knots extended to the overwater boundary of
the SCAB waters.

Speed Reduction Scenario #3: Based on the current shipping fanes with the existing 12-
knot precautionary zone. A speed limit of 15 knots is applied between the overwater
boundary of the SCAB waters and the precautionary zone. '

Tables [i-10 and lI-11 below summarize ship NO, emission totals for August 3-7, 1997, -

for the modeling region and SCAB waters only, respectively.
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Table III-10
Gridded Ship NO, Emissions Totals (tons) for August 3-7, 1997
(Entire Modeling Region)

Scenario ' Aug. | Aug. | Aug. | Aug. | Aug. | Aug. 3- Avg.
3 4 5 6 7 7 change

Current Shipping Lane 60.47 | 67.35 | 34.81 45.21 57.98 | 265.82 | perday
{Base Case) | from base
case

Proposed Shipping Lane [ 65.09 | 72.31 [ 37.30 1 49.00 | 62.38 [ 266.08 ] 4.05

Speed Reduction Scenario #1 | 57.67 | 63.18 | 32.37 | 44.10 | 52.63 | 249.95 -3.17

Speed Reduction Scenario #2 | 53.39 | 58.68 | 31.06 | 41.56 | 45.98 | 230.67 -7.03

Speed Reduction Scenario #3 | 56.55 | 61.86 | 32.05 | 43.41 | 50.97 | 244.84 -4.20

Table -1
Gridded Ship NO, Emissions Totals (tons) for August 3-7, 1997 .
{South Coast Air Basin Waters Only)

Scenario Aug. | Aug. | Aug. | -Aug. | Adg. [Aug. 3-1  Avg.
: 3 4 5 | 8 7 7 | change
Current Shipping Lane - | 26.14 | 30,17 | 15.12 | 18.71 | 24.64 | 114.78 | per day
(Base Case) from base
| case

Proposed Shipping Lane | 26.73 | 30.80 [ 15.42 118,99 [ 25.37 | 117.31 |  0.51

Speed Reduction Scenatio #1 | 23.59 | 26.38 12.5? 16.92 | 20.50 | 99.96 -2.96
Speed Reduction Scenario #2 | 19.62 | 22.32 | 10.78 | 13.75 { 15.64 | 82.11 -6.53
Speed Reduction Scenario #3 | 22.31 | 25.13 [ 12.35 | 16.15 | 18.94 | 94.88 -3.98

As shown by Table llI-11, NO, emissions within the SCAB waters vary significantly by
day, due fo differences in activity. However, the NO, tonnage reductions within the

SCAB waters are greatest for voluntary speed reduction scenario #2, and are slightly
higher for the proposed fanes than for-the existing lanes. These directional changes are -
consistent across all days, although their magnitude is not.

During the stakeholder meetings, a question arose as to why there are larger
differences in daily emissions in the SCOS97 domain than in the South Coast waters for
the different speed reduction scenarios, since those scenarios only change the
maximum speed in different parts of the South Coast waters. it turns out that this
difference is simply an arifact of reporting emissions on a daily basis. Any speed
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reduction in the South Coast watérs reduces the amount of time that a ship spends in
the rest of the SCO3S97 domain for any given day.

As an example, consider one ship in particutar, the Tundra King. The Tundra King
arrived at the port of Los Angeles on August 4, 1997 at 0640 from the north, and
departed to the south that same day at 1935. The average cruise speed was 18.2

- knots. Table NI-12 summarizes when the Tundra King reached different locations. The
only information we have on the location of the Tundra King are the times of arrival and

departure from port. The other times are determined by the assumed speed, which

varies with scenario.

Table M-12
Estlmated Arrival and Departure Times for the Tundra ng
Base Case Speed Speed Speed
Reduction Reduction Reduction
Scenario #1 Scenario #2 Scenario #3 -

Arrives in port 0640 on 8/4 | (0640 on 8/4 0640 on 8/4 0640 on 8/4
Arrives South Coast | 0401 on 8/4 | (0330 on 8/4 0255 on 8/4 0334 on 8/4
walers :
Arrives in SCOS 2246 0n8/3 | 2214 0n 8/3 2140 on 8/3 2219 on &/3
domain
Leaves port 19350n8/4 | 19350n8/4 1935 on 8/4 1935 on 8/4
Leaves South Coast | 2216 on8/4 | 2239 on 8/4 2322 on 8/4 2243 on 8/4
walers
Leaves SCOS 0046 on 8/5 | 0102 on 8/5 0152 on 8/5 0113 on 8/5.

domain

From the above table, we can see that the Tundra King spends the same amount of .
time in the SCOS97 domain outside of the SCAB waters for all scenarios: 5 hours, 15

minutes on the way in, and 2 hours, 30 minutes on the way out. However, the amount

of time spent in the SCOS97 domain outside of the SCAB waters on August 4 varies
among the scenarios. This explains the larger differences in daily emissions in the
SCOS97 domain than in the SCAB waters for the different speed reduction scenarios.
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v
TRACER DISPERSION STUDY

As discussed previously, the stakeholders funded a tracer dispersion study to provide
sound scientific data on the transport of vessel emissions from ships traversing the
shipping channel. The tracer study was conducted during the SCOS97 fo take
advantage of the enhanced data collection efforts associated with SCOS97. The overall
objectives of the tracer study were to:

1. provide regulatory agencies and stakeholder organizations with scientificalty valid
information for decision making regarding the impact of atmospheric emissions
from the current and proposed shipping lanes on ozone episodes in the South
Coast Air Basin; ' :

-2. provide data to validate meteorological models; and

3. the extent possible, conduct a study which will utilize and augment SCOS97.

The primary objective of the study was to obtain direct scientific evidence regarding the
trajectory of emissions from vessels transiting the coast and the relative impact of
shipping emissions on onshore air quality, specifically from the current and proposed
shipping lanes. While ship emissions include several pollutants (SO, PM, CO, and -
NO,), NO, emissions from ships were subsequently identified by the technical working
group as the pollutant of focus, since the 1994 and 1997 SIP measure M13 requires
reductions in NO, emissions from marine vessels. A secondary objective was to assess
the ability of meteorological models to simulate the relevant physical processes that
take place during transport of emissions from the shipping lanes to onshore locations in
southern California. Successful validation of meteorological models would allow use of
those models to numerically assess the relative difference in impacts from shipping
emissions for a relocated shipping lane and from voluntary speed reduction scenarios.

The following sections provide a discussion of the tracer study and how the resuiting
data were analyzed, including quality assurance of the data and how the data were
normalized to account for differences between compounds and releases.

A. TRACER STUDY TESTS

The tracer study design entailed releasing known quantities of tracer gases at -

prescribed fimes and locations with the release location reflecting the distance offshore
of the existing vessel traffic lanes as wel! as the proposed relocated traffic lanes further
offshore. Monitoring equipment on land and offshore then recorded the concentrations
of tracer gases reaching the shore. The feasibility of this type of overwater/coastal area
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tracer study was established by a review of inert gaseous atmospheric tracer studies for
the period of 1970-1990 (Tracer ES&T 1997a). The tracer releases and sampling as
well as the targeted meteorology, sampler locations, tracer selection, and field
operational logistics are described in a series of deliverables to the stakehclders {Tracer
ES&T 1997a, 1997b, 1997¢, 1998). In this section we briefly summarize key aspecis of
the tracer study, however the reader is referred to the deliverables for more detail on the
study design and scope. ' '

The tracer experiments were targeted for high ozone episodes in the South Coast Air
Basin. ldeal episodes were identified as those with weak on-shore flow combined with
very warm and clear skies. Both passive and sequential time-averaging samplers were
employed during the study. Thirty (30) locations had automated sequential samplers
(called BATS) which collected concurrent 2-hour or 1-hour sequential air samples
throughout a 46-hour test window. Passive samplers (called CATS) were employed at
21 locations; these sarnplers collected approximately 24 hour averaged sampfes. Four
sites had co-located CATS and BATS samplers. Figure IV-1 shows the sampling
network; Table V-1 lists the site locations.

Figure IV-1
Sampling Network
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Table V-1

Sampler Locations

Sampler Type(s) and Averaging Times

Site No. Site Lacation BATS CATS
1-hour 2-hour 24-hour

1 Santa Barbara v

2 Ventura v

3 Oxnard Airport v

4 Pt. Mugu Naval Air Station v

5 Pt. Dume Fire Station 4

[ Vernon Fire Station v

7 Malibu Beach Fire Station v

8 Castellemare Fire Station <

9 Reseda SCAQME Station v

10 Marina Del Rey (LA Sheriffs Dept.} v v
11 Hawthome SCAQMD Station v v
12 Redondo Beach Fire Station il v
13 Burbank SCAQMD Station v

14 Westlake Fire Station v

15 Port of Los Angeles v v
16 tynwood SCAQMD Station ~

17 Long Beach SCAQMD Station v

18 Pico Rivera SCAQMD Siation v

19 Huntington Beach Fire Station v

20 Santa Clarita SCAQMD Station <

21 Azusa SCAQMD Station <

22 La Habra SCAQMD Station ~

23 Anzheim SCAQMD Station 4

24 Costa Mesa SCAQMD Station v

25 Laguna Beach Fire Station v

26 El Toro Fire Station ~

27 Upland SCAGQMD Station v

28 San Clemente Fire Station v

29 Rubidaux SCAGMD Station v

30 Oceanside SDAPCD Station <

31 Rincon v
32 Harhor Blvd. (Ventura) v
33 Leo Carrillo v
34 Las Flores Canyon Rd. (Malibu) v
35 Crescent Park (Santa Monica) v
36 San Nicofas Island v
37 Miramar Park (Terrance) v
38 Los Altos Plaza Park (Long Beach) v
39 Manning Park (Huntington Beach) v
40 Grant Howard Park (Newport Beach) v
a1 Westiake v
42 Warner Ranch Park v
43 Weddington Park (Universal City) v
44 Loyola High Schocl{Los Angeles) v
45 Memorial Hospital of Gardena Y
48 Bellflower Fire Stafion v
47 John Marshall Park (Anahglm) v
48 Community Center Park (Garden Grove) ¥
49 Frontier Park {Tustin) v
50 Santa Catalina |sland v
&1 Anacapa island v
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Five perfluoracarbon tracers (PFTs) were chosen for use in the study. PFTs were
chosen as tracers because of their low global background levels and their superior
detectability. These factors allow tracer tests to be conducted using minimal amounts of
the PFTs, which result in substantial cost savings over other tracers. In addition, PFTs
are physically and chemically inert. This prevents losses in the atmosphere and means
that they are environmentally safe. The specific chemical names, abbreviations, and
molecular weights for those PFTs used in this study are provided in Table IV-2 below.

Table V-2
Perfluorocarbon Tracers

Tracer Chemical Name Abbreviation MOIe(Zl}Irﬁ;ge'ght
Perfluoromethyicyclopentane PMCP 300 .
Perfluocromethylcyclohexane : PMCH 350

Perfluorc-1,2-dimethylcyclohexane PDCH 400
Petfluorotrimethylcyclohexane PTCH 450
Perflucrodimethylcyclobutane PDCB 300

Quality assurance activities performed by the contractor included internal performance
audits and field visits, contamination and leak checks, blank and co-located sample
analysis, and tracer purity checks. :

Two background studies were conducted to prepare for the field study. Each
background study utitized CATS samplers only. The samplers were placed to detect if
there were any upwind sources of the tracers planned for use in the field study. The
tracer concentrations obtained during the background studies were also used by the
confractor to report field study concentrations above background levels.

Following the background tests, a series of three tracer tests were conducted to
measure the atmospheric impacts from releases in the existing and proposed shipping .
lanes. A fourth test was cancelled in progress when the oil spill response vessels used
to release the tracer gases were recalled to port due to an oil spill in Santa Barbara.
Table V-3 summarizes the tests. For the tests, two release configurations were
ernmployed. One was a moving point source configuration wherein tracer gases were
released continuously from vessels moving simultaneously along the existing and
proposed shipping lanes. The other release configuration was a “fixed point”
configuration. In this configuration the tracer gases were released from a stationary or
fixed point within each shipping lane and the tracer gases were continuously released
for a specified period of time, -
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Table IV-3

Summary of Tracer Tests

Test # Tracer Release Date
1 August 23, 1997
2 September 4, 1997
3 September 29, 1997
{cancelled)
4 October 4, 1997

For test #1, the five tracer gases were released from three different vessels (see Figure
V-2). Two tracers were released from a moving source in the current shipping lane.
Two separate tracers were released from a moving source in the proposed shipping
fane. The remaining tracer was released as a stationary point source at the separation
point common to both shipping lanes. Table V-4 summarizes tracer test #1.

Figure V-2

Tracers and Release Locations for Test #1
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Table V-4
Summary of Tracer Test #1
{August 23-24, 1937)

o ’ Tracer Average Average

Shipping Tracer Release Release Release Released Release Vessel

Lane Type Start Time : End Time ” Rate Speed

| | © (ka/hr) (mph)
Current PDCH Moving 0400 0700 2,910 0.97 10.7
Proposed | PTCH Moving 0401 0655 3,085 1.06 11.6
Both PDCB | Stationary 0408 0608 3,215 1.51 0.0
Current PMCH Moving 1200 1500 2,835 0.95 9.6
Proposed | PMCP Maving 1058 1400 2,720 0.80 7.3

Five tracers were also released for test #2, from two different vessels {see Figure |V-3).
Except for minor differences in release times, the tracer release details were the same
as for test #1. Two tracers were released from a moving source in the current shipping
lane. Two separate tracers were released from a moving source in the proposed
shipping lane. The remaining tracer was released as a stationary point source at the
separation point common to both shipping lanes. Table V-5 summarizes tracer test #2.

Table IV-5
Summary of Tracer Test #2
(September 4-5, 1997}

Tr.a. cer Average Average
Shipping Tracer Release Release | Release Relanssd Rg_lgase Vessel
Lane Type Start Time | End Titne. 4 % @ Rate Speed
- N 9 (kgihr)- {mph)
Current PDCH Moving 0755 1055 3,470 1.16 12.4
Proposed | PTCH Moving 0750 1055 2,800 0.91 10.3
Both PDCB Stationary 0220 0400 940 ‘0.56 0,0 .
Current PMCH Moving 1200 1440 2,350 0.88 11.9
Proposed | PMCPF Moving 1200 1430 2,990 1.20 10.6

The plan for test #3 was to release the five tracer gases from two vessels on September
29, 1997. However, the test was cancelled when the vessels {which were both provided
by Clean Coastal Waters, an oil spill response company) were recalled due to an oil

~ spill in Santa Barbara.

For test #4, all five tracer gases were released from two different vessels (see Figure
IV-4). Two tracers were released as stationary point sources within the current shipping
lane. Two separate tracers were released as stationary point sources, at two different
locations {one from the proposed shipping lane, the other was off-course due to human
error by the vessel’s Captain). The remaining tracer was released as a moving source
within the current shipping lane. Table IV-6 summarizes tracer test-#4.
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Table IV-6
Summary of Tracer Test #4
{(October 4-5, 1997)
‘ Tracer Average Average
Shipping Tracer Release Relealse Releqse Released |’ Release Vessel
Lane Type Start Time | End Time (@ Rate Speed
. g (kg/hr) {raph)
Current PROCH. | Stationary 0600 0800 2,970 149 0
Off Course | PTCH | Stationary 0600 0800 2,950 1.48 0
Current PDCB Maving 0400 0600 3,285 1.64 17.6
Current PMCH | Stationary 1100 1300 3,255 1.63 0
Proposed { PMCP | Stationary 1100 1300 3,190 1.60 0

Following each tracer test, the collected air samples were shipped to Brookhaven
National Laboratory (BNL) for analysis to determine the concentration of each tracer
gas from each sample. In the section below we describe the tracer measurements and .

analysis of the tracer data.

Figure V-3
Tracers and Release Locations for Test #2

Lambert Conical Loordinates {km)

-150 : -100 -50

. Ventura County
4450

5.0~km Grid Cells

400

‘5.0-km Grid Cells

-36-

2006/P373-A02



5.0-km Grid Cells

~-150

2006/P373-A02

. Figure IV-4 :
Tracers and Release Locations for Test #
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B. ANALYSIS OF TRACER DATA

Quality Assurance

To ensure the overall quality of the tracer data, the ARB conducted an internal quality
assurance (QA) review of the data sets containing the measured tracer concentrations.
This analysis was an extension of the equipment and laboratory QA performed by the
contractors.

BNL provided the tracer data in two Excel spreadsheets, one for the BATS data and the
other for the CATS samplers. Each spreadsheet contained results for the three fracer
tests. The BATS spreadsheet described the data set and contained the BATS data.
The CATS spreadsheet contained the 24-hour average CATS data and the data from

- the two background tests. As part of their laboratory QA, BNL flagged as bad any data
where: a) the tube was not used {last tube in lid or interim shutdown tube); b) the pump
may have failed, the tube leaked badly, or the tube was plugged, or ¢) the sample was
lost during analysis. The documentation provided by Brookhaven described analysis
procedures, including procedures used to adjust the observed tracer concentrations to
account for background concentrations and to identify bad or questionable data.

The data review conducted by the ARB consisted of two components: the first to review
the data sets sent to the ARB by BNL to verify their completeness and clarity; the
second was to review the data for outliers or otherwise guestionable or non-
representative data. [t also included the preparation and analysis of time series and
spatial plots of measured tracer concentrations. These analyses illustrated a number of
artifacts in the tracer data sets not identified by Brookhaven. Significant tracer
concentrations were measured prior to tracer release times and there were tracer
concentrations that were much larger than at surrounding measurement sites. Many of
these artifacts were identified by the ARB with flags in the data set to distinguish them
as "questionable.” Others were assumed to indicate significant background
concentrations or interferences fo the tracer measurement techniques. In addition, the
methodology used by BNL to estimate concentrations above background resulted in
some negative values; these values have been flagged to be treated as zero.

Three types of methods were used to check the tracer data: spatial plots, time series
(temporal} plots, and inter-comparisons between the four co-located BATS and CATS
samplers. The BATS data for each site were plotted temporally to check the diurnal
consistency of the data. Figure IV-5 below shows an example of such a temporal plot.
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Figure IV-5
Sample Temporal Plot

Test #1: Azusa SCAQMD Station {Site 21)
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The data were also plotted spatially, to check for consistency with nearby sites. - Figure
V-6 shows a sample spatial plot.

Figure IV-6
Sample Spatial Plot
(8/24/97 at 5 p.m. for PMCP)
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Finally, the BATS and CATS data were inter-compared at the 4 co-located sites. The
results of that comparison are shown in Tables IVV-7 through 1V-9.

. Table IV-7
BATS vs. CATS Comparison for Tracer Test #1 (August 23, 1997)
site | Date PDCB PMCP PMCH PDCH PTCH
BATS | CATS | BATS | CATS | BATS | CATS | BATS | CATS | BATS | CATS
10 8/23 2.45 0.5 0.94 1.3 2.94 4 0.23 0.26 0.48 0
10 | 84 { 271 | 02 0.23 0.5 2.76 2.8 0.25 ¢ 0.11 0
11 | 8/23 | 1.39 1.2 3.46 13.6.] 7382 | 434 | 054 | 0.19 0.5 0.4
1 8/24 ‘N/A 0.9 N/A 39 NfA 6.5 N/A 0 NIA 0.5
12 | 823 | 444 2.5 0.41 75 | 119.80 | 2116 | 1.37 1.29 0.07 [¥]
12 | 84 | 072 1.6 0.47 4.2 0.49 7.7 0.06 | 052 0.13 0.4 .
15 | 823 | o082 Bad 0.7 0 2.7 82.1 1.84 | 12.86 | 0.12 0.1 -
15 | 8/24 | 0.68 153 | 7.25 7.3 2.02 7 0.43 0 1.2 6.4
Table V-8 : .
BATS vs. CATS Comparison for Tracer Test #2 (September 4, 1997}
site | Date | FPCB . PMCP_ __PMCH _ _PBCH PTGH _
BATS | CATS | BATS | CATS { BATS | CATS | BATS | CATS | BATS .| CATS

10 | 8/23 N/A 0.3 N/A 09 N/A 3.4 N/A i} N/A 0
10 | 824 | 0.86 0.5 0.54 3.3 2.5 4.1 0.19 0 0 45.8
11 823 | 2.1 0.4 ] 1639 | 11.7 | 2867 3.2 0.23 083 | 0.77 9.4
11 8/24 | 1.06 1.6 10.65 | 106 | 2.88 10 0.2 079 | 019 0.6
12 | 823 | on4s 1.8 0.37 25 154.6 | 1264 | 0.05 1.05 | 0.05 3.3
12 | 84 | 1135 | 8.1 9.44 8.3 4.11 23.4 0.5 0 0.72 0.7
15 | 8/23 | 0862 1 0.47 0.7 | 3456 [ 40.1 0.51 0.44 | 011 0.8
15 | 8/24 | 083 NA ] 1055 | A 1.98 N/A 0.07 | N/A 0.19 NIA
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Tabie IV-9
BATS vs. CATS Comparison for Tracer Test #4 (October 4, 1997)
Site | Date PDCB PMCP PMCH PDCH PTCH
BATS | CATS | BATS | CATS | BATS | CATS | BATS | CATS | BATS | CATS
10 8/23 | 31.24 6 1.3 0 0.18 0.2 4.79 2.73 3.66 12

10 | 824 | 3.58 1.8 3.9 i4 1.45 3.5 2.31 1.72 3.88 6.4

11 8/23 | 22.53 10 9.83 13.7 0.44 10.1 3.76 1.76 1.16 1.9

11 8/24 | 248 3 965 1 87 0.97 59 2.56 142 1 261 2.1

12 | 8/23 { 2644 | 11.9 3.84 24.5 0.27 3.6 2.33 1.34 0.45 1.1

12 | 824 2.2 7.5 13.12 23.1 1.44 16.4 2.3 2.04 2.49 2.5

15 ¢ 8/23 | 60.74 | 30.2 | 113.74 | 721 0.29 5.8 3.32 215 0.59 0.8

15 | 824 | 263 7 12.38 241 1.23 257 2.72 1.02 2.01 3.9

In most instances the two data samplers appear to track reasonably well, being
relatively high or low at the same time. However, the concentrations do not agree
consistently in magnitude or in which is higher. Because they are passive samplers, the
CATS samplers are less reliable than their BATS counterparts, for which a known
volume of air is pulled through the samplers. After discussions with Tracer ES&T
regarding this issue, it was agreed that the CATS data should not be used for any of the
subsequent technical analyses.

The final product of the QA process is a set of updated spreadsheets with appropriate
flags included. :

Normalization

As described previously, a series of three tracer tests were conducted to measure the
atmospheric impacts from releases in the existing and proposed shipping lanes. The
release configurations (amounts released and ship speeds) varied between the
releases. Also, different tracer compounds were used in each test to represent the
different shipping lane releases; these included a release from the point of separation,
and morning and afternoon releases from each of the shipping lanes, as described
previously. In order to account for these differences, the data were normalized. The
results of the normalization allow a more direct comparison between similar time
releases during an episode. Thus, for example, it is possible to directly compare
differences in dispersion between the morning releases for the existing and proposed
shipping tanes, and between the afternocon releases for each of the releases.

The data were normalized using a two-step procedure. First, the data for all three tracer
tests were divided by the average mass of tracer released during the first two hours of
each release, since the sampling resclution of the bulk of the BATS samplers was two
hours. The few BATS samplers with one-hour resolution were converted to two-hour
averages prior to this step. Table IV-10 summarizes the mass released during the first

- two hours for each of the tracers and episodes.
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Table V10

Average Tracer Mass Released During First Two Hours (g/hr}
) Tracer
Tracer Test — PDEE | PMCH | PMCP PDCH PTGH
August 23, 1997 1607.40 1310.04 880.20 105516 |~ 1169.64
September 4, 1997 470.00 730.00 1507.46 1620.00 1001.52
October 4, 1997 1642.68 1627.56 1595.16 1485.00 1474.92

After this step, daily station peaks were determined for all sites for the three tracer
refease days. The station peaks in Ventura County, San Diego County, and the
SCAQMD were then separately averaged, to serve as an indicator of the extent of the
tracer plume impacting each area. In order to avold the inclusion of stations with no
true peak, i.e., with background values, only stations with non-normalized tracer
concentrations greater than 5 fermtoliters/liter (/L) were included. '

A second adjustment was then made to the station peak averages for the moving point
source releases to account for differences in ship distance traveled during the first two
hours of each release. In this step, ship- and test-specific adjustment factors were
developed from each sef of morning and afternoon releases for the August 23 and
September 4 tracer tests. Factors were not developed for the October 4 tracer test
hecause that test was comprised of predominantly stationary (non-moving) releases.

For the morning and afterncon of each test, ship-specific adjustment factors were
calculated as follows: .

K, :i:— ;. K =£
L] L2
where K; = adjustment factor for the release vessel in the existing
shipping lane _ . .
Kz = adjustment factor for the release vessel! in the proposed
shipping lane
L,+L

L= 2 = agverage distance traveled by the release vesssls in
the existing and proposed lanes

I.1 = distance traveled during the first two hours of the release by
the vessel in the existing shipping lane

Lo = distance traveled during the first two hours of the release by
the vessel in the proposed shipping lane

Table IV-11 shows the adjustment factors obtained using this methodology.
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Table IV-11

Ship- and Test-Specific Adjustment Factors {K) for Distance Traveled

Morning Releases

Afternoon Releases

Tracer Test Current Shipping | Proposed Shipping | Current Shipping Proposed Shipping
Lanes (PMCH) Lanes-(PMCP} Lanes (PDCH) Lanes (PTCH)
August 23, 1997 0.8733 1.1697 1.0179 0.9828
September 4, 1997 0.9378 1.0711 0.9279 1.0843

It should be noted that the above normalization is a first order correction to boat speed

which is valid only if the release vessel speeds are similar in magnitude.

As the final step in the normalization process, the average of the station peaks for each
tracer compound was then divided by the adjustment factors above for the August 23
and September 4 tracer releases; no adjustments were made to the October 4 results
as discussed above. The resulting data serve as the basis for direct comparisons
hetween the two shipping lanes. Table IV-12 summarizes the results of the
normalization process.

Table IV-12

Results of the Normalization Process: Average Normallzed Station Peaks (fliL)"”

_ Morning:Releases : : _ Afterncon Releases
Current Sh|ppmg Proposed Shipping | Gurfent Shipping | Propdsed Shipping
Lanes (PDCH} Lanes (PTCH) Lanes (EMCEH) Lanes.(PMCP
August 23, 1997 avg. | #slations* | ‘avg. #_sr_,é_iions'*' avg. | #sfdtions* | avg. | #stations*
Ventura County 0 ) 0 (0) 0 {0) 0 (@)
South Coast AQMD | (.26 {10) 0 ()] 3.47 {11} 6.20 (10)
San Diego County 0.27 (1) 0 Q) 0 (] 2.07 (1)
Supleniber 4, 1997
Ventura County 0 {0) 0 (0) 0 () 0.04 (1}
South Coast AQMD 9.99 {5) 3.99 (7): 5.21 {13} 1.07 {11)
San Diego County 0 {0) 1.60 (1) 0 {0) 0.07 (1)
Qctober 4, 1997
Ventura County NA_ | N/A N/A N/A 0 (0} 0 {0}
South Coast AQMD | N/A N/A N/A N/A 1.36 (2 1.35 (17}
San Diego County | N/A N/A N/A N/A 0 (0} 0 {C}

Only station peaks corresponding fo non-normalized concentrations > 5 fifL were included during the
averaging process fo avoid including background values; the numbers in parentheses indicate the
number of station peaks satisfying this criferion.
“  The August 23 and September 4 tracer refeases were adjusted to account for ship distance traveled;
the October 4 release was not, because the release was sfalionary.

As an ald to interpreling the results of the normalization process, ratios of the impacts.
" {average normalized station peaks) from the proposed shipping lane to those.in the

current lane for the South Coast AQMD were develcped for each of the comparable

releases. These ratios are presented in Table IV-13.
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Table IV-13

Ratios” of Proposed Shipping Lane Impact to Current Shipping Lane Impact in the

South Coast AQMD

Ratio for Morning release

Ratio for Afternoon Release

August 23, 1997 0 1.79
September 4, 1997 0.40 0.21
October 4, 1997 N/A 0.99

The ratio of average normalized stalion peak concentrations for the proposed fane to that from the
current lane, from Table IV-12 above.

As defined, ratios less than 1.0 in the above table imply greater dispersion from the
proposed lane. Conversely, rafios greater than 1.0 imply less dispersion from the
proposed lane. Ratios near 1.0 imply similar dispersion for the two lanes.

Tables IV-12 and 1V-13 suggest the following qualitative conclusions from the tracer
study:

+ There is greater dispersion from the proposed shipping lane for some, but not all, of
the tracer releases. For one release there was no discernable difference between
the two lanes, and for another there was a disbenefit.

e The results strongly suggest that meteorology influences the direction and
magnitude of dispersion benefits for the proposed shipping lane.
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Vv
MODELING ANALYSIS

In this Chapter we describe the air quality modeling analysis that was conducted to
numerically assess the differencas in onshore impacts from the various marine vessel
alternatives. At the direction of the technical working group, the modeling analysis did
not consider photochemistry.

A. METEOROLOGICAL MODEL

The meteorological fields were developed using CALMET, a diagnostic meteorological
model (U.S. EPA, 1995). The CALMET model is based on objective analysis with
diagnoslic parameterizations to adjust the objective analysis results to account for non-
divergence, terrain influences, and smoothing. Itis limited in that the resulting
parameter fields are only as good as the input observational data are representative,
and important physical properties such as mass continuity are not ensured. However,
CALMET is relatively easy to run and to manipulate.its output to ensure idealized flow
patterns. Care was taken to ensure that the model was exercised in a manner that
would be appropriate for the region on any day, and not just the day of the tracer
release.

The modeling domain was defined in a UTM coordinate systeni with 110 x 74 grid celis

with a resolution of 5-km (FFigure V-1). The domain coordinate system was defined as
follows:

UTM Zone 11; Easting: 150.0-700.0 km
Northing: 3580.0-3950.0 km

The vertical CALMET domain was defined using 16 Iayers fo a height of 5000 meters
above ground level.
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Figure V-1
Air Quality Modeling Domain
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interpolation barriers were defined to limit offshore extrapolation from onshare wind
monitoring sites, and to limit extrapolation from either side of the crests of varlous
mountain ranges {see Figure V-2). Meteorological data collected during the SC0s97
were input to the model and used to generate three-dimensional meteorological fields
for September 4-5, 1997, :

Figure V-2
Interpolation Barriers Used in CALMET
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B. WINDFIELD VALIDATION AND PEER REVIEW

In order to provide the best possible windfields for the simulated comparative analyses,
a windfield validation component was included as an integral part of the windfield
development process. In addition, peer review was provided by a group of
meteorologists and air quality modelers with expertise in the southern California region.
Participants in the peer review process included the U.S. Navy, Ventura County APCD,
San Diego County APCD, Santa Barbara County APCD, South Coast AQMD, and the
ARB. The group reviewed interim products and provided valuable suggestions for
windfield improvement. Due to the compressed time frame for completing the technical
work and unforeseen resources required to complete the tracer data analysis, the peer
review group was not able to complete their peer review of the September 4-5
windfields. They dld, however, reach consensus on the acceptability of windfields for
August 3-7, a SCOS97 episode that is also available for simulating the onshore impacts
of the marine vessel ¢control strategy options.

In the remainder of this section we summarize the simulation of the September 4-5,
1897 tracer experiment using the CALGRID air quality model {Sigma Research Corp.
1988). The simulation resuits were compared with tracer concentrations cbserved
onshore in southern California to validate the use of the air quality model for agsessing
the impact of offshore emissions. Subsequent o successful model validation, the
model was appiied to two episcde periods to assess the relative impacts of shipping
emissions from several shipping scenarios on southern California.

Tracer Emission lnventory

In this experiment, the tracers were released from moving and stationary point sources
resolved to the minimum grid resolution for the model, which was 5 km. These
emissions were constant for each 1-hour period.

To develop the tracer emission inventory for the air quality model, the position of each
ship was calculated at 1-km intervals along the tracer release path. The time required
for each 1-km traverse was calculated and the tracer released during that time period
was also calculated, based on the average change in weight in the tracer canisters for
that period. At-each 1-km interval, the position of each ship was translated into the grid
cell coordinate of the air quality modeling domain and the ernissions were added to that
grid cell in the gridded emission inventory. Because the emissions were prorated in
each grid cell based on 1-km traverse intervals, and because each release path could
not be exaclly represented in 1-km increments, the mass of the simulated tracer

" emissions were close to, but did not exactly match the-actual mass of tracer emissions
{Tabile V-1).
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Table V-1 )
Simulated and Measured Tracer Release Data for the September 4, 1997 Tracer
: ' Experiment :
Reléase Measured - CALGRID
Shipping Lane Tracer | Release Mass | Emitted Mass
Type
S (9) Q)
o .
(point of separation) Stationary | PDCB 940 - 935
Current . :

(morning, near shore) Moving PDCH 3470 3500

Proposed .
(morning, near shore) Moving PTCH 2800 2766

- Current .
(afternoon, offshore) Moving PMCH 2350 2354

Proposed ;
(afternoon, offshore) Moving PMCP 2990 3000

Simulations

The CALMET meteorological fields and the emission inventory prepared from the
September 4, 1997 tracer experiment were used as inputs to the CALGRID air quality

model. The CALGRID domain was identical to the CALMET domain (110x74x16 cells).

Since the tracer chemical species are inert, the model was run with photochemistry
disabled. The CALGRID model was run for the period September 4, 0200 PDT to
September 5, 2300 PDT and generated 3-dimensional, hourly concentrations of each
tracer. :

As a check on the integrity of the simulation results, the total mass of each tracer within
the modeling domain was calculated hourly, as well as the fotal mass over water and
the fotal mass over land. These results show that after 24 hours from the end of the

_ tracer release periods, at least 80% of the mass of each tracer is still within the
modeling domain (Figures V-3 through V-7). The decline in total mass after 24 hours
was attributed to mass leaving the modeling domain at the domain boundaries.
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Figure V-3 _
Total, Overwater, and Overland Mass of PDCB in the CALGRID Modeling Domain
{PDCB released from point of separation in the morning)
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Figure V-4 S )
Total, Overwater, and Overland Mass of PDCH in the CALGRID Modeling Domain
(PDCH released from current shipping lane in the morning)

4000~ Y . T T T ———

3000 E
= J
o L 4
(=]

a L 4
c 4
S
20001 E
- L
s POCH ]
- . . Domain Total
o 3 r + Over Water 4
@ 1000 : - - -over Land .
= K + 4
. +
K 4
- . E
L ! + 3
L ++ 4
ol- B R Rt i
..... LI T R T T T | i | T ST T T T T TR TN TN T T N T NS S WY Y | i b ]
o0 06 12 18 oo o 12 1B Q0
Sep 4 ) Sep 5

SCOS September 4 -- PDCH Mass in CALGRID

-49-



Total, Overwater, and Overland Ma

far PTCH

tgrae!

KASS
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Figure V-5

" (PTCH reieased from proposed shipping lane in the morning)
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Figure V-7
- Total, Overwater, and Overland Mass of PMCP in the CALGRID Modeling Domain.
(PMCP released from proposed shipping lane in the early afternoon)
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" Windfield Validation

~Windfield validation is actually a validation of the modeling system, which includes as
components a meteorological model, an emissions model, and an air quality model.
The objective of this validation analysis was to compare the results from the tracer
experiment with the results from the simulated tracer experiment to ensure that the
modeling system adequately represented the tracer experiment and, by inference, the
beha\nor of air pollutants within the modeling domain.

One direct measure of the impact of offshore emissions on onshore air quality is the
accumuiated mass flux and its distribution along the shoreline of southern California
resulting from the offshore emissions. Mass flux calculations can be made from the
simulation results. However, mass flux calculations from the observational data are
more problematic. The observations are ground level only, and the vertical extent of the
observed concentrations is unknown. Also, there were large areas of the study domain,
including those portions over water and those in the inland deserts, in which there were
limited or no tracer concentration measurements. Thus, to estimate the impact of
offshore emissions from the observational data requires relative, rather than absolute .
comparisons., :
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¢  Mass Fluxes from Simulation Results

To calculate onshore mass fluxes from the offshore tracer releases, a serfes of line
segments were defined for Ventura County (VE), Los Angeles County (LA), Orange
County (OR), San Diego County (SD), and the southern boundary of the California Bight
(MX) (see Figure V-8). By post-processing the CALGRID simulation results, the hourly
mass flux across each of these line segments was calculated from the surface to a
height of 2000 meters above ground level, using the following relationship:

" FLUX =(WSPD)* cos(WDIR — ANGLE)
+ CONC* WMOL* SAREA* MDEN

where  FLUX = mass flux (gm/hour),
WSPD = wind speed.{m/sec),
WDIR - = wind direction, _
CONC = tracer concentration (volume %} _
ANGLE = the orientation angle for each line segment,
WMOL = tracer molecular weight {(gm/gm-mole},
SAREA = cross-sectional area of each grid cell (m?), and _
MDEN = molecular density {gm-mole/m®) corrected to ambient temperature

and pressure.

This mass flux calculation was only an approximation of the actual mass fluxes
calcutated within the CALGRID model. Within the model, mass fluxes are calculated at
intervals of between 5 and 10 minutes using equations that are non-linear and
concentration gradients interpolated over a number of grid cells. However, the tracer
concentrations output by the model at 1-hour intervals represent only the most recent
time step. The average hourly concentrations can only be estimated. Also, the above
flux calculation accounts for advective fluxes only. Diffusive fluxes within the model
may also have been important in the determination of mass distribution, especially
where concentration gradients were large and wind speeds were low.
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Figure V-8
Line Segments Used to Calculate Mass Flux for Ventura (VE), Los Angeles (LA},
Orange (OR), and San Diego {SD) Counties, and the Southern End of the
Callfornla Bight (MX) {Markers denote tracer sampling sites.}
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The simulated, hourly net mass fluxes across the vertical planes represented by each of
the line segments were accumulated for the period September 4, 0200 PDT through
September 5, 2300 PDT. The results of these calculations (Tables V-2 and V-3) show
that simulated flows advected through all line segments accounted for between 90%
(PMCP) and -107% (PMCH}) of the mass from the tracer releases. Only small mass
fractions of any of the tracers passed through the line segments represented by Ventura
County or the Calfifornia Bight.

The 107% mass of PMCH accounts for slightly more mass than was released during the
tracer experiment. Also, the 90% of the PMCP mass in the flow calculations suggests
that not all of the PMCP mass was accounted for by the model. Eulerian models have
been known to create or remove mass because of characteristics of the numerical
methods used. However, mass calculations for the domain (see Figures V-3 through V-
7) show that 95% or more of the mass of each tracer was conserved within the '
modeling domain well after the release period, and until the tracers reached the domain
boundaries. Therefore, these apparent discrepancies in the accumutated mass fluxes
were atiributed to the approximate nature of the mass flow calculations. Because most
(90% to 107%) of the mass was accounted for in the calculations, and since the fotal -
mass within the modeling domain was largely conserved, it was concluded that the
simulated relative. distribution of mass flux for each tracer was a reasonable
approximation of the observed distribution.
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Distribution of Simulated, Accumulated Net Tracer Mass Fluxes (grams) Among

Table V-2

the Defined Line Segments

(Numbers in parentheses represent percentage of total)

Shipping Lane Tracer | VE LA | OR sp MX | Total
Both 4 8 745 137 21
{point of PDCB | (0%) (1% (81%) | (15%) | (2%) | 915
separation)
Current 0 308 2949 60 1
(morming, near | PDCH (0%) {9%) (89%) (2%) | (0%) | 3318
share) '
Proposed 13 181 2159 333 63
(morning, near | PTCH (0%) (7%) (79%) | (12%) | (2%) i 2749
shore)
Current 16 2102 3 0 0
(afternoon, PMCH | (19%) | (84%) | (16%) (0%) | (0%) ; 2508
offshore}
Proposed 64 1054 1351 199 32
(afternoon, PMCP | (2%) | (39%) | (50%) (7%) | (1%) | 2700
offshore) :
Table V-3

Percentage of Emitted Tracer Mass Accounted for by Mass Fluxes Through
Onshore Line Segments Calculated from Simulation Results

' Slji:p_ping Lane Tracer Simula(tgg Mass Relegs(g;l‘ Mass Fr?gi)OQ
(point o? soé?)aration ) PDCB 915 940 98
( mominc;risggf' shore) | PPCH 3318 3470 96
( momi':lrgc?pr?::f shore) | PTCH 2749 2800 9g
-(aftemgcl)jgegt;‘shore ) PMCH 12509 2350 107
(aﬂerﬁgzz?z?‘gshore y | PMCP 2700 2990 90

¢ Mass Fluxes from Observations

The calculation of mass fluxes from observations at surface monitoring sites required a

number of assumptions. The horizontal and spafial representativeness of the
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concentrations observed at each site was unknown. Also, honzontal gradients can only
be inferred from concentrations at surrounding sites based on the assumption that the
spatial resolution of the monitoring network is smaller than the spatial scale of the cross
section of the plume being sampled. The current and proposed offshore shipping lane
release points were on a scale of 100 km upwind of Orange County where the highest
concentrations of the tracers released were observed. Based on Pasquill's diffusion
curves for neufral conditions, at 100 km distance, the cross-sectional width of a point
source plume would be approximately 10 km (USAEC,1968). The near shore (morning}
tracer releases were even closer to the shoreline, with correspondingly narrower
plumes. Therefore, there is uncertainty assoclated with estimating mass fluxes based
on the tracer sampling network.

For this analysis, the horizontal distribution of each tracer concentration-was determined
using a distance-weighted (1/r%) interpotation from the sampling sites. Each site had a
maximum radius of influence of 15 km and elsewhere within the domain the
concentrations were assumed to be zero. Tracer concentrations of 5 femtoliters/liter or
less were assumed to be zero (o account for background). Such an interpolation would
work poorly in those areas of the domain with few, or no monitoring sites; however, the
concentrations were needed in this analysis only along the line segments which is
where most of the monitoring sites were located. The vertical distribution of tracer
concentrations was estimated by assuming constant values within the mixed layer as
defined by the CALMET meteorological fields. Using these assumptions, the hourly
concentration distribution of each tracer within the vertical plane defined by each line
segment was calculated.

The mass. flux based on the observations of each tracer, across each line segment, was
calculated in the same manner as for the simulated flows. The concentrations defined
for the vertical plane represented by each line segment were mapped into the CALGRID
modeling domain and the CALMET wind speed and direction fields were used to
calculate hourly mass flows. Accumulated mass fluxes for the period September 4, .
0200 PDT through September 5, 2300 PDT were calculated (Tables V-4 and V-5). The
resulting calculated mass fluxes accounted for only a small fraction of the total mass of
each tracer released. The accumulated mass flows ranged between 2.0% of the
released mass for PDCB to 10.3% of the released mass for PTCH.

There are many uncertainties in the assumptions on which these calculations are based
and it is difficult to select just one as the cause of these low percentages. Glven the
spatial scale of the monitoring network and the spatial scale of the tracer plumes
estimated from the Pasquill diffusion curves, actual peak tracer concentrations may
have been much higher than those observed, which would have translated into much
higher calculated mass flows., However, any assumption of total tracer mass
distribution would necessarily be proportional to the observed concentrations.
Therefore, it was concluded that the relative mass flux distribution was represented by
these calculations, even though the total mass resulting from these calculations was
low.

-55-

2006/P373-A02



.

Given the low mass percentages calculated from the observed tracer concentrations, -

Table V-4

Distribution of Accumulated Tracer Mass Fluxes (grams)} Among the Line
Segments Based on Analysis of Observed Concentrations
~ (Numbers in parentheses represent percentage of total}

Shipping Lane Tracer | VE LA OR SD | MX | Total
{point 0? so;r,t])araﬁon ) PDCB- (02,6) (09/3) (1109(i=1>/0) (09/9) N/A | 1941
(morming mear snore) | POM | 0%y | (o) | cto0%)| ooy | VA | 1499
(mornzgj, pr?::f shore) PTCH (02/,) (024, ) (2846%; (?26/10) N/A | 288.3
(aﬂerng;;fe;ftfshore ) | PMCH (()24,) :7%/‘,6) 1(%%;3 (ogm N/A | 182.4
(aﬁerig%?fso?shore) PMCP (09/0) (?25/80) (1;;%2) (g?t;:; ) N/A | 1734 |

Table V-5

Percentage of Emitted Tracer Mass Accounted for by the Observed Tracer
Concentrations Along Onshore Line Segments

e : | Simulated Mass | Released Mass Mass
Shlppmg Lane Tracer " {g) (@) - | Fraction (%)
Both
(point of separation) PDCB 19.1 940 2.0
Current
(morning, near PDCH 149.0 3470 4.3
shore)
Proposed
{morning, hear PTCH 288.3 2800 10.3
shore}
Current
(afternoon, PMCH 182.4 2350 7.8
offshore)
Proposed
(afternaon, 1 PMCP 173.4 2990 5.8
offshore)

Comparison of Simulated and Observed Mass Fluxes

direct comparisons between the mass flux results from the simulations and from the
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observations are not appropriate. However, refative comparisons were made, to take
advantage of the particular strength of grid-based models to estimate relative changes
between strategies. Based on the CALGRID result that virtually all of the tracer mass
comes onshore, it is a reasonable assumption to accept the relative distribution of tracer -
mass fluxes, even if the total mass cannot be accounted for in these calculations. This

is because any revised estimate of mass flux would be proportional to the observed
concentrations, i.e., the percentages captured would change but the relative distribution
would not. Thus the relative mass fluxes can be compared to those calculated from the
CALGRID simulation resuits.

Using the results from Tables V-2 and V-4, the percentages of the total mass flux
passing through the vertical planes represented by Ventura, los Angeles, Orange, and
San Diego Counties were calculated. Comparisons between the percentages
calculated from the observations and from the simutation results are shown for each
tracer in Figures V-9 through V-13.

Figure V-9 : .
Comparison of Accumulated PDCB Mass for Ventura, Los Angeles, Orange, and
San Diego County Line Segments Using CALGRID Results and Tracer
Measurements

(PDCB released from common point for both shipping lanes)
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The tracer PDCB was released from the common, or separation, point of the current
and proposed shipping lanes. Based on the observations, all of the tracer came

- onshare within the Orange County line segment. Based on simulation results, 81%
came onshore within the Orange County line segment, and 15% came onshore within
the San Diego line segment (Figure V-9).
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Figure V-10

'Comparison of Accumulated PDCH Mass for Ventura, Los Angeles, Orange, and
San Diego County Line Segments Using CALGRID Results and Tracer

Percent Total Mass

Comparison of Accumulated PMCH Mass for Ventura, Los Angeles, O

{PDCH released from current shipping lane in the morning)

00

96

80

™0

4Q -

30

20

Measurements

] E Obsarved
B Simulated

Veniuira

Los Angeles Orange

County Flux Plane

Figure V-11
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The current shipping lane was represented by two tracer releases, PDCH (morning,
outbound) and PMCH (afternoon, inbound). Based on the observations, all of the
PDCH tracer mass came onshore within the Orange County line segment. Based on
the simulation results, 89% of the mass came onshore within the Orange County line
segment, with most of the remaining 11% within in the Los Angeles County line
segment (Figure V-10). For PMCH (Figure V-11), 93% of the observation-based mass
came onshore within the Orange County line segment and 7% within the Los Angeles
County segment, while from the simulation results only 16% came onshore within the
Orange County line segment and 84% came onshore within the Los Angeles County
line segment. This discrepancy is discussed further below,

Figure V-12
Comparison of Accumulated PTCH Mass for Ventura, Los Angeles, Orange, and
San Diego County Line Segments Using CALGRID Results and Tracer
‘Measurements :
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Figure V-13 , :
Comparison of Accumulated PMCP Mass for Ventura, Los Angeles, Orange, and
San Diego County Line Segments Using CALGRID Results and Tracer
Measurements
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The proposed shipping lane was also represented by two tracers, PTCH {morning) and
PMCP (afternoon). Based on the observations, 86% of the PTCH mass came onshore
within the Orange County line segment, while for the simulation results 79% came -
onshore within the Orange County line segment (Figure V-12). For PMCP (Figure V-
13), the observed anshare mass fluxwas distributed among the Los Angeles, Orange,
and San Diego line segments, with 64% of the mass flux through the Orange County
line segment and the remainder divided between the Los Angeles and San Diego
County line segments. Based on the simulation results, the mass flux was also
distributed among the same three line segments, with 50% of the mass flux within the
Orange County line segment.

With the exception of PMCH, the relative mass flux distributions calculated from the
simulation results are in general agreement with those calculated using the
~ observations. The simulation results tend to be more widely distributed, which can be
attributed to the numerical diffusion characteristic of Eulerian models. The largest
discrepancy among the mass flux distributions (Figure V-11) is for PMCH, in which
observations indicated that most of the mass came onshore in Orange County and the
simulation results indicated a larger proportion in Los Angeles County. This
discrepancy can be attributed to the wind flow patterns offshore in Santa Monica Bay.
In this part of the domain, wind flow patterns are complex but are poorly represented by
observations. However, both Los Angeles and Orange Counties are within the South
Coast Air Basin, which is the focus of the current study. Since the onshore impact in
the South Coast Air Basin is of concern, the observed and simulated mass flow
distributions are in reasonable agreement.
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The results from this comparison of simulated and observed mass flux distributions
should be interpreted with care. In general, the simulated mass fllixes were more
widely distributed than those based on observations. This was not surprising given the
known tendency of Euletian models for numerical diffusion. However, the simulation
results better represent the 3-dimensions of the physical domain than do the
ohservations. The greater distribution of the simulated tracers can be partially attributed
to vertical wind shear that dispersed the tracers in a manner not detectable in ground-
level observations.  Also, the density of the sampling network was much-less in Ventura
and San Diego Counties than for Los Angeles and Orange Counties. Therefore, there
was a much greater uncertainty in the mass distributions calculated from observed
tracer concentrations in Ventura and San Diego Counties.

e Tracer Dilution Ratios (X/Q)

The tracer dilution ratio (denoted X/Q) is a standard mefric for assessing relative
impacts in atmospheric tracer studies. The X/Q value is a ratio of tracer concentration
within a sampling network to the tracer emission rate (units are hour/m®). It represents
a normalized index of tracer concentration to allow comparisons between different
tracer experiments, release points, or different time periods during the same study.

In this analysis, peak X/Q values were calculated using the observed tracer
concentrations and using the simulation results from the air quality model. The two sets
of X/Q values were then compared with the objective of testing whether the pattern of
X/Q values from the observations was adequately represented by those from the
simulation results. The interpretation of either set of X/Q values was not an objective of
this analysis. The goal was to validate the reliability of the air quality modeling system.

*  X/Q from Observed Concentrations

Ideally, X/Q valuses represent the peak plume concentrations of a tracer. |n practice,
howoever, the tracer-experiment sampling networks rarely have sufficient spatial density
to measure actual peak concentrations with confidence. For example, Gaussian
dispersion of the plurme of a tracer released 100 km offshore could have a plume width
of less than 10 km when it reached the shore {USAEC, 1868), which is approximately
the width of the tracer sampling network used in the 1997 experiments. Wind speed,
wind direcfion, the orientation of the tracer release path relative to the wind direction,
and the ship movement could increase the width of the tracer plume. However, most of
the tracers in this study were released much closer to the shoreline than 100 km, with
plumes that were correspondingly narrower. Therefore, care must be used in
interpreting X/Q values from observations.

The X/Q values were calculated using the maximum, 2-hour concentration of each
tracer observed during the experimental period {(most of the samplers measured
concentrations averaged for 2 hours). These maximum concentrations were selected
without consideration of the time or location of occurrence and are summarized in Table
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V-6. Except for the PMCH tracer, the peak concentrations were measured in Orange
County. The observed concentrations ranged from 9.84 to 64.45 x 10 gm/m®.

Table V-6

Observed and Simulated Peak 2-hour Tracer Concentrations {gm/m® x 107) for
September 4 (County where peak occurred also shown)

Tracer _ O_b_servc-_.-c_i_ _ Si_mu_lated

_ . Concentration Location Concentration Location
PDCB 9.84 Orange 2.24 Orange
PDCH 64.45 Orange 38.70 Orange
PTCH 12.68 Qrange 4.02 Crange
PMCH 13.01 Los Angeles 7.60 Los Angeles
PMCP 14.42 Orange 0.62 Orange

The tracer release periods for the September 4-5, 1997 experiment ranged from
approximately 1.5 to 3 hours. The experimental plan calted for the tracers to be
released at a continuous rate throughout each of the release periods. In practice,
however, the tracer emission rates varied markedly. Also, while the release periods
varied in length, the observed tracer concentrations represented 2-hour averages.
Therefore, for consistency between the tracer emissions and the observed
concentrations, the emission rates used in the X/Q calculations were determined from
the average emissions within the first 2 hours of each release period (see Table V-7).

Table V-7
Observed and Simulated X/Q (hour/m® x 10°'?) for September 4.
Tracer . Emiission Rate Observed:X/Q | Simulated X/Q
. (g/hr) . :

PDCB 470 20.9 4.8
PDCH 1600 39.8 24.5
PTCH 1000 12.7 4.0
PMCH 730 17.8 104
PMCP 1620 8.0 6.0

*The X/Q values are based on 2-hour average concentrations, The tracer emission
rates are 2-hour averages, from the beginning of each release

e X/Q from Simulation Results

There are a number of characteristics of air quality models that influence how well
simulation results represent cbservations. In this analysis, tracer concentrations output
by the model were average concentrations for a 3-dimensional volume with a cross
sectional area of 5x5 km® and a (surface-layer) height of 20 m (for the SCOS97
modeling domain). The observed tracer concentrations, however, represented a linear
* {2-hour) average at a single pomt With an Eulerian model, the location of a plume of
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tracer concentrations can only be determined on a spatial scale commensurate with the
grid resolution (5 km for this study). Also, numerical diffusion in Eulerian models tends
to spread plume concentrations, thereby reducing the peak concentrations.

For this analysis, the simulated tracer concentrations used for the X/Q calculations were
taken as the maximum 2-hour, anshore concentration of each tracer. The maximum
simulated concentrations for each tracer ranged from 2.24 to 39.70x1 0 gmvm? (Table
V-6). The maximum concentrations occurred on September 4, and represented the
location at which each simulated plume reached the shoreline. Because of
uncertainties in the wind fields, the time and location of maximum simulated
concentrations did not exactly match those of the observations. However, for each of
the 3 tracers, the county in which the simulated peak tracer concentrations occurred
corresponded to that of the peak observed concentrations.

* Observed vs. Simulated X/Q

~ In general, the simulated peak 2-hour tracer concentrations (and corresponding values
of X/Q) were lower than the observed concentrations. The differences ranged from a
factor of 4.4 for PDCB (e.g., 9.84 vs. 2.24 x 10" hour/m®), to a factor of approximately
1.5 for PMCP (Table V-6). These differences were attributed to the 3-dimensional
volume and the spatial scales represented by the simulation results.

To the extent that the X/Q values represented the relative onshore impact from the
various tracer releases, the agreement between the X/Q values based on the
observations and those based on the simulation results is less important than how well
the differences among the fracer releases are represented. Relative X/Q values were
calculated by dividing each of the X/Q values from the simulation results by the
maximum X/Q among the 5 tracers released. For example, since the highest simulated
value of X/Q was 24.5x10™™ hour/m? (PDCH), the resultant relative X/Q was 100%.
Similar calculations were made using the observations and the resulting observed X/Q
and simulated X/Qs are compared in Figure V-14. ' ' : '
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Figure V-14
Relative X/Q for the September 4, 1997 Tracer Release
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Figure V-14. shows general agreement between the relative X/Q values calculated from
the observations and those calculated from the simulation results. The tracer emissions
of PDCH (current lane, morning release} had the greatest relative impact in both the
simulated and observed calculations. The X/Q for PTCH (proposed lane, morning .
release) indicates a reduced impact from PDCH of a factor of 4 based on the observed
X/Q calculations and a factor of approximately 5 based on the simulated X/Q
calculations. Both the observed and simulated X/Q calculations indicate a greater
impact from PMCH (current lane, afternoon release) than from PMCP (proposed lane,
aflernoon release). The PDCB tracer represents the common point between the
existing and offshore shipping lanes.

s Conclusions from Windfield Validation

The comparison between observed concentrations from the tracer experiment on
September 4, 1997 and simulation results using the CALMET meteorological model and
the CALGRID air quality model used two analysis approaches. The first compared the
relative distribution of mass from tracers released offshore through vertical planes
defined from iine segments representing each of Ventura, Los Angeles, Orange, and
San Diego Counties. Based on this analysis, the modeling system placed 72% of the
mass within the correct line segments as represented by the observation data. The
second analysis approach compared observed and simulated tracer distribution ratios
(X/Q). This analysis showed that the relative impact of the 5 tracer releases calculated
from the simulation results were in general agreement with those calculated from the
observed tracer concentrations.
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C. MODELING ANALYSIS OF POTENTIAL MARINE VESSEL CONTROL
STRATEGIES

As previousty discussed, to mitigate the impact of emissions from offshore shipping on
air quality in the SCAB, a number of marine vessel control strategies have been
proposed. The proposed strategies include voluntary ship speed reductions and an
alternative shipping lane. However, assessing the relative benefits of each of these
strategies is difficult due to the day-to-day variations in ship traffic, changes in ship
locations and emissions resulting from each of these strategies, and the complex wind
flow patterns found within the California Bight. The approach used in this analysis for
assessing the relative value of each strategy was to apply an Eulerian air quality
modeling system to simulate the shipping lane and speed scenarios representing each
of the strategies. From these modeling results, the mass of emissions from each of

* these scenarios impacting the SCAB was calculated. These calculations were used to
assess the impact of each alternative lane and speed strategy. :

SCOS97 was implemented to collect a meteorological and air quality data set suitable
for modeling high ozone episodes in southern California. A field study was conducted
during the period of July 15, through October 31, 1997 and included surface and aloft
measurements to supplement the existing network of meteorological and air quality
monitars. The result of this study was an extensive archive of aerometric data for 13
high-ozone episode days throughout the study period. As part of SCOS97, three
experiments were conducled in which inert tracers were released from locations in the
existing and proposed shipping lanes. Tracer concentrations were monitored along the
coast of southern California from Santa Barbara County to San Diego County. The data
from these tracer experiments provided a database suitable for validating a modeling
system (described previously), and were subsequently used to assess the relative
impacts of proposed marine vassel control scenarios.

To take advantage of the SCOS97 data sets, two episode periods from the study were
selected for analysis of the alternative shipping lane and speed control scenarios. The
period August 4-7, 1997 included the highest ozone concentrations cbserved in the
SCAB during the study period. The period September 4-5, 1997 included a tracer

experiment with results suitable for validating a modeling system. The validation of the -

modeling system was described previously. In the following analysis, emissions of
nitrogen oxides (NO,) from offshore shipping for sach of the five lane and speed
scenarios were simulated using an Eulerian air quality model. For each scenario, the
rnet onshore mass flux into the SCAB was calculated. Comparisons of mass flux among
the scenarios were made for each day of the two episodes simulated.

Air Quality Modeling Procedures.

For this analysis, the modeling systom selected was comprised of the CALMET
metecrological model and the CALGRID air quality model (described previously). The

- CALGRID simuiations were begun at 0000 PDT on the day prior to the episade periods
of interest. At the beginning of each simulation period, the initial concentration of NO
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was assumed fo be near zero (1.0 x 1072 ppm) throughout the modeling domain. The
extra day was needed to generate a suitable distribution of NO, at the beginning of each
episode period. Thus, the simulation periods were August 3-7, and September 3-5,
1997. The CALGRID model was run with the photochemical mechanism disabled and
there were no NO, emissions within the domain not related to offshore shipping.

The mass flux into the SCAB for each lane and speed scenaric was calculated by post-
processing the CALGRID model output. Within the modeling domain, line segments
were defined approximating the coastlines of Los Angeles and Orange Counties (see
Figure V-15). The hourly net mass flux (HNMF, ton/hour} was calculated through the
vertical planes defined by each of these line segments: -

HNMF = (CONG) * (MDEN) * (AREA) * (WSPD) * cos (WDIR-ANGLE)

where CONC = NO, concentration (ppm)

MDEN = -mglecular density of NOy corrected for pressure and temperature (ton-
m™~/ppmj

AREA = vegtical crosssectional area of each grid cell along each line segment
(m?)

WSDP = wind speed (m/hour)

WDIR = wind direction

ANGLE = orientation angle of each line segment

The daily net mass flux (ONMF, ton/day) was calculated as the accumulated sums of
the HNMFs for Los Angeles and Orange Counties, for each 24-hour period beginning at
midnight (0000 PDT). .

Figure V-15 .
Southern California Ozone Study Modeling Domain Showing Line Segments
Defined for Calculating Mass Flow Rates into Los Angeles (LA} and Orange (OR)
Counties '
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Shipping Emissions Preparation

Domain-wide emissions from each of the five alternative lane and speed control
scenarios were calculated for each day of the period August 3-7, 1997 (see Chapter [II).
The numbers of ships, ship types, ship speeds, and NO, emission rates were
determined from day-specific records of ship traffic and are described in Chapter ill.

For the base case (existing shipping lane), daily total NOx emissions from ships ranged
from 34.81-67.35 tons/day. The total emissions from each of the speed control
scenarios were less than that those from the base case while the total emissions from
the alternative lane were greater than for the base case.

Air quality models generally do not describé emissions from moving sources such as
ships very well. Emission rates can only be described as houriy rates, and ship
locations can only be described within the resolution of the grid cell size (5 kmin this
analysis). Further, the vertical distribution of emissions from ships is determined from -

" parameters such as stack height, exhaust temperatures, and exit velocity. Air guality

models are coded to calculate the plume rise from stack sources from the stack
parameters. However, moving peint sources with varying emission rates and stack

- parameters are difficult to input into the model explicitly.

The emissions from the offshore shipping scenarios were incorporated into the
CALGRID model by defining a separate point source for each ship, within each grid cell
of the modeling domain in which that ship was found during the August 3-7 episode
period. For each hour simulated, the grid cells in which each ship spent time were
identified and the point source was given an emission rate proporticnal to the time that
the ship spent within each grid cell. The CALGRID point source input file for the base
case (current shipping lane) contained 7,276 sources. The daily total NO, emissions in
the input files were calculated to verify correct emission amounts.

Shipping emissions were not prepared from observations for the September 4-5

“apisode. To simulate the September 3-5 period, the emission files prepared for August

3-5 were used. August 3 and 4 represent the highest daily totals of shipping emissions
during the episode.

August 3-7 Simulation Results

The simulation results for the beriod August 3-7, 1997 show that the net mass flux

- (*flux"y Into the SCAB varied widely from day to day. For the current shipping lane, the

ﬂuxes ranged from 3.85 tons/day on August 5, to 33.3 tons/day on August 4th (Table V-
8). These flux differences can be atiributed to differences in daily emissions totals and
differences in wind flow patterns. The flux on August 3, while not the lowest of the 5-
day period, was characteristically low for each of the lane and speed scenarios and may
be attributed to the low initial concentrations at the beginning of the CALGRID
simulation. The results from the first day of the simulation of each episode period
{August 3 and September 3) should not be considered in compansons among the lane
and speed scenarios for this reason.
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Table V-8
Daily Net Mass Flux (tons/day) into the South Coast Air Basin from
August 3-7, 1997 Simulation

Scenario Aug.3 | Aug. 4 | Aug.5 | Aug.6 | Aug.7

Current shippinglane - 14.27 33.3 3.85 16.44 24.96
Speed control scenario #1 13.12 31.65 3.07 14.99 23.06
Speed control scenario #2 12.18 | 28.92 2.68 13.66 | 20.49
Speed control scenario #3 13.03 30.22 3.24 | .14.99 22.05
Proposed shipping lane 11.15 17.45 5.67 14.62 | 21.87

in general, the flux into the SCAB from the current shipping {ane and the speed control
scenarios were correlated with the emissions totals. For example, speed control
scenario #2 had the lowest average total emissions, and among those scenarios within
the existing shipping lane, resulted in the lowest flux. The flux resulfing from the
proposed lane, however, showed a less consistent pattern compared with the other
scenarios. On August 4, the flux from the proposed lane was the lowest among the
scenarios with 17.45 tonsfday. On August 8 and 7, the flux from the proposed lane was
slightly higher. On August 5, the fluxes for all of the scenarios were relatively low (the
offshore winds on this day were calm), however the flux from the proposed lane was
highest among the alternatives. '

September 3-5 Simulation Results

The simulated flux into the SCAB for September 3-5, 1997 showed characteristics that
were similar to results from the August psriod (Table V-8). For each of the lane and
‘speed scenarios, the flux on September 3 was much less than on September 4 and 5,
suggesting the influence of the low initial conditions on the simulation results. Among
the current shipping lane and speed control scenarios, the fluxes were correlated with
total daily emissions. For example, speed control scenario #2 had the lowest emissions
and the lowest flux among all scenarios within the current shipping lane. :

_ Table V-9
Daily Net Mass Flux (tons/day) into the South Coast Air Basin
from September 3-5, 1997 Simulation

Scenario Sept. 3 Sept. 4 Sept. &
Current shipping lane 10.3 31.63 22.5
Speed control scenario #1 9.64 30.27 20.45
Speed control scenario #2 9.33 28.47 18.7
Speed control scenario #3 : 9.57 - 29.7 20.28 -
Proposed shipping lane 7.83 14.86 35.76
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The flux from the proposed shipping lane varied widely. On September 4, the flux into
the SCAB was approximately 15 tons, about one-haif of any of the other scenarios.
However, on September 5 the flux from the proposed shipping lane was almost 36 tons,
and was more than 50% greater than for any of the other scenarios.

Discussion of Simulation Results

The simulation results help to illustrate the complexity of the problem of determining the
impacts of offshore emissions from shipping on onshore air quality. The wide day-to-
day variations in the flux from these emissions into the SCAB for each of the lane and
speed control scenarios demonstrated the importance of meteorological flow patterns in

determining the flux. Changing the location of the offshore emissions through the use of -

an alternative shipping lane can either increase or decrease the relative impact of these
smissions. '

The simulation results suggest that the "carryover* of emissions from one day to the

next may significantly impact onshore air quality. In both the August 3-7 and September

3-5, 1997 simuiation periods, the flux on the first day was much less than for the other
days {except for August 5) even though the offshore emissions on these two days were
among the highest during the periods simulated (Figures V-16 and V-17). This was
attributed to the low initial concentrations defined at the start of each period. However,
this indicates that emissions from the previous day can be important in determining the
onshore mass flux on subsequent days. ' '

The simulation resuits also suggest that the benefits of relocating the emissions to an
alternative shipping lane are dependent on the day-to-day variations in offshore wind
flow patterns. This was most clearly illustrated in the simulation results for the
September 3-5, period. On September 5, the flux from the proposed shipping lane was
more than four times higher than on September 4, even though the emissions on
September 5 were only about half of those on September 4. Metearclogy was also an
important factor in determining mass flux on August 5, when the fluxes for all scenarios
Wwere near zero. :
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Figure V-16
Simulated Net Mass Flux of NO, into the SCAB from Offshore Shipping

(August 3-7, 1997)
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Figure V-17
Simulated Net Mass Flux of NO, into the SCAB from Offshore Shipping .
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Sensilivity Analyses

Sensitivity analyses are air quality model simulations in which inputs to the model are
altered to assess the influence of those inputs on the output of the model. This
influence is determined by comparing the simulation results with those of an unaltered,
or reference, case. ' :

Sensitivity analyses are performed for two reasons. The first reason is to determine the
relative stability of the simulation results. If the simulation results vary widely in
response to small changes in the model inputs, then it suggests that there is a greater
uncertainty in the results. The second reason is to understand the relative importance
of the various input parameters and fields. If the simulation results from the model are
especially sensifive {o a particular input parameter, then perhaps more care should be

_ used in the determination of that parameter. '

This section describes sensitivity analyses that were done for the August 3-7 and
September 3-5, 1997 simulations of NO, emissions from offshore shipping. For these
sensitivity analyses, the reference cases were taken as the simulations done to
determine the mass flow into the South Coast Air Basin (described previously). The
input parameters and fields selected for alteration were those that could potentially have
the greatest influence on the simulation results.

» Temporal Patterns in Daily Offshore Emissions-August 3-7, 1997 Episode

As noted previously, daily totals of offshore NO, emissions varied widely. For example,
on August 4, the emissions totaled 67.35 tons and on August 5, 34.81 tons (see
Chapter lll). There was also a significant hourly variation in emissions within each day.
For example, on August 5 the offshore emissions were approximately 4 tons/hour at

- 0000 PDT, but after 0200 PDT were less than 2 tons/hour (FigureV-18). On August 4,
the emissions were 5 tons/hour at 0000 PDT, dropped below 2 tons/hour near mid-day,
but increased to more than 3 tons/hour after 1800 PDT. Since wind flow patterns are
dependent on time of day, the diurnal pattern of emissions may also influence the
relative mass fluxes among the proposed shipping lane and speed control scenarios.
Therefore, in this analysis, the emissions for August 4 were used for each day of the 5
day episode. .
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Figure V-18

- Hourly NOx Emissions from Offshore Shipping—Current Shipping Lane
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Figure V-19 shows the results of this sensitivity simulation. Comparing these results to
those from the reference case (Figure V-16), it can be seen that except for August 4,
the net mass flux into the SCAB was increased for each day of the simulation, for each
of the alternative lane and speed scenarios. The daily emissions on August 3 were less
than those on August 4; however, the emissions during the second half of August 3
were greater than for the same time period on August 4 (see Figure V-18). Thus,
replacing the August 3 emissions with those from August 4 resulted in less day-to-day
carryover of emissions offshore and contributed to a reduced mass flow into the SCAB

on August 4.

Figure V-19

Net Mass Flux into the SCAB with Constant Dally Emissions
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Compared with the reference case (Figure V-17), using the August 4 emissions for each
day of the simulation changed the mass flux into the SCAB. For each of the days
simulated, the current shipping tane had a greater mass flux than did the speed control
scenarios. Therefore, changing the offshore emissions did not change the relative
differences among these scenarios. The relative differences between the current and
alternative shipping lanes did change, however. For example, in the reference case
simulation for August 5, the alternative lane had a mass flow rate that was higher than
for the current lane by approximately 2 tons/day. In this, analysis, the mass fiow from
the current lane was the higher of the two scenarios.

The results of this analysis suggest that the diurnal pattern of offshore emissions does
not alter the relative mass flux rates between the base case (current shipping lane) and
the speed control scenarios. The diurnal pattern of offshore emissions has a greater
influence on the relative difference in onshore mass flux between the base case and the
proposed shipping lane. However, the differences observed were relatively small
compared with the extremes in the differences in mass flux seen on August 4.

* Plume Rise - September 3-5, 1997 Episode

Within the CALGRID model, the ships represented in the analysis of offshore emissions
were treated as elevated point sources. The effective plume heights (the heights at
which the emissions were injected into the modeling domain) were calculated from
estimates of stack heights, exhaust temperatures, and volume flow rates. For most
ships, the resultant plume heights were between 150 and 325 m. However, the
algorithms used to calculate these plume heights were developed for stationary point
sources. The applicability of these algorithms to moving sources is unknown, however
wind speed is known to reduce plume heights and moving ships would presumably
have higher relative wind speeds. Also, wind speeds and directions within the California
Bight are known to change with height. Therefore, exhaust plume injected at different
heights may encounter different wind flow patterns. For this sensitivity analysis, the
plume rise calcuiated within the CALGRID model was scaled (reduced) by factors of 0.5
and 0.1 to determine if the simulation results were. sensitive to the plume rise algorithms
{only the base case, speed control scenario #2, and the alternative lane were
simufated). Figures V-20 and V-21 show the results of these sensitivity simulations.
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Mass Flux into the SCAB with Plume Rise Scaled by 0.1
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Mass Flux into the SCAB with Plume Rise Scaled by 0.5
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Compared with the reference case (Figure V-17), reducing the plume heights stightly
increased the mass {lux on September 3 and 4, but resulted in lithe change on
September 5. For example, for the reference case, the base case scenario resulted in a
mass flux info the SCAB of 32 tons on September 4. Scaling the plume rise by a factor
of 0.5 resulted in a mass flaw of 36 tons. However, comparing the relative differences
belween the base case, speed control, and alternative lane scenarios, reducing the
plume height made litfle difference. Also, the differences in mass flux between the
simulation resuits based on a scale factor of 0.5 and those based on a scale factor of
0.1 were small.

The results of this analysis showed that varying the effective plume heights of the
offshore sources resulted in small increases in the mass flux into the SCAB. However,
changes in the relative differences among the alternative lane and speed control
scenarios were smail.

e Wind Field Adjustment -- September 3-5, 1997 Episode

Wind speeds and directions can change with height within the California Bight. This is

often evident when comparing wind measurements at different sites on San Clemente
Island. The San Clemente sites are at elevations ranging from 50 m to 550 m and wind
directions can often vary by as much as 90 degrees. Ground-based measurements of
vertical wind profiles (base elevation of 50 m) also show marked changes in wind
directions between 50 m and 200 m.

The observed differences in wind speed and directions with height on San Clemente
Island make the selection of wind observations for use in the development of the wind
fields difficult. Measurements from the site at lower elevations are likely to be more
representative of winds within the surface boundary layer. However, boundary-layer
heights are not well known, and shipping emissions are represented in the model as
elevated point sources for which winds at higher elevations may be more representative
of those influencing the shipping emission release points.

In the wind ficld developed for the reference case, the wind measurements from the
higher elevation {CLEM) on San Clemente Island were used. For this sensitivity
analysis, the wind measurements from the lower elevation were used (additional
measurements for Buoy 460486, located at the western end of the Santa Barbara
Channel, were also included) to develop an alternative wind field. The objective of this
analysis was to investigate how the changes in the resultant alternative wind field would
influence the reference case simulation results {see Figure V-22).
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Figure v-22
Mass Flux into the SCAB Using an Alternative Wind Field
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Compared with the reference case simulation (Figure V-17), the alternative wind field-
resulted in only small changes In the onshore mass fluxes. For example, on September
4 the alternative wind field resulted in a mass flux from the base case scenario of 32
tons, while from the reference case it was 29 tons. The relative mass flow rates among
the base case, speed control scenaric #2, and the alternative lane were changed only
slightly. : :

References

Sigma Ressarch Corporation. 1989. CALGRID: A Photachemical Grid Model, Volumes
land ll. September 1989. Report No. AD49-2. Air Resources Board Contract No.
AG-215-74. :

Tracer Environmental Sciences & Technologies, Inc. 1997. Task 4 Deliverable for the

Tracer Dispersion Study of Shipping Emissions During the 1997 Southern California
Ozone Study: Tracer Test Plan, August 1997. Project No. 1086. South Coast Air

Quality Management District Contract No. 97148.

USAEC. 1968. Meteorology and Atomic Energy. United States Atomic Energy
Commission, Office of Information Services. D. H. Slade Editor. NTS_I No. TID-
24190. U.S. Department of Commerce. Springfield, VA 22151.

U.S. EPA. 1995. A User's Guide for the CALMET Meteorological Model. March, 1895.
© EPA-454/B-95-002. United States Environmental Protection Agency, Emissions and
Monitoring Analysis Division (MD-14). Research Triangle Park, NC'27711.

-76-

2006/P373-A02



Vi

COMPARATIVE ANALYSES AND FINDINGS

In this chapter we summarize the conclusions reached from the tracer study and the air
guality modeling simulations. As previously discussed, the tracer study provided data
that would allow for a qualitative comparison of the onshore impacts (dispersion only)
between the proposed and existing shipping laneas. In addition to the analysis of the
tracer study data, modeling simulations were conducted-to numerically compare the
onshore impacts from each of the proposed control strategies — refocation of the

shipping lane and voluntary speed reduction. As per the TWG, the modeling

simulations did not consider photachemistry, due to the non-availability of a complete
emissions inventary for the SCOS episodes and time considerations. We also include a
brief summary of the findings and our recommendations to U.S. EPA to consider in their
deliberations on a suitable control strategy to provide the emission reductions needed
from marine vessels in the 1994 Ozone SIP. Our conclusions and findings are limited to -
an analysis of the impacts on the SCAQMD. As discussed previously, the TWG agreed
to limit the analysis to the SCAQMD with the understanding that U.S. EPA may need to
take into consideration the impacts on upwind and downwind regions when determining
the most appropriate operational control for marine vessels.

A. TRACER STUDY ANALYSIS

The tracer study provided data on the trajectory and dispersion of ship emissions
released from ships traversing the existing shipping lane and the proposed relocated
shipping lane. The data collected allows for comparison between the differences in
dispersion for the morning and afternoon periods on 3 days — August 23, 1997,
September 4, 1997 and October 4, 1997. By looking at the dispersion characteristics
qualitative information can be gleaned regarding the potential for enshore air quality
impacts due to NOx emissions from ships traveling in the shipping lanes along the
coast. Greater dispersion implies the emissions are dispersed over a larger area or
volume, resulting in lower concentrations of the pollutant available to participate in the
- photochemical reactions that form ozone and particulate matter. if dispersion is greater
. when ships are traveling alang a particular shipping lane, presumably the emissions
from those ships would have less potential impact on air quality than ships travelmg
along a lane that demonstrates less dispersion.

To assess the dispersion of emissions from the existing and proposed shipping lanes,

the average normalized station peaks of the tracer measurements were determined and
the ratios of impacts were calculated. These ratios, which were first presented in Table
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IV-13 are shown again in Table VI-1 below. Ratios less than 1.0 imply greater
dispersion from the proposed lane and those greater than 1.0 imply less dispersion from
the proposed lane. Ratios near 1.0 imply similar dispersion for the two lanes.

Table VI-1

Ratios’ of Proposed Shipping Lane Impact to Current Shipping Lane Impact in the

South Coast AGMD

Ratio for Moring Release

Ratio for Afternoon Release

August 23, 1097 0 1.79
September 4, 1997 0.40 0.21
October 4, 1997 N/A 0.99

The ratio of average normalized station peak concenirations for the proposed lane fo that from the current lane, from Table IV-12

The data do not demonstrate a consistent pattern. While the ratios for the morning
releases demonstrate greater dispersion from the proposed shipping lane on the tracer
release days, the afternoon releases did not show any consistency. For the afternoon
releases, there was less dispersion from the proposed lane on the August 23" release
date, more on September 4" and similar dispersion from the existing and proposed
shipping lanes on the afternoon of October 4, 1997. These results suggest that
meteorology influences the direction and the magnitude of dispersion from ship
emissions. Wind circulation patterns in the area offshore of Southern California can be
very complex. Day to day, as well as diumnal, differences in wind directions can be very
great and in turn can impact transport and diffusion mechanisms in the region.

B. MODEL SIMULATIONS

Model simulafions were developed for two episode periods, August 3-7, 1997 and
September 3-5, 1997, using an Eulerian air guality modeling system. In each case, the
emissions of NO, from each of the five control strategies were simulated without
photochemistry and the net onshore mass fiux into the SCAQMD was calculated. To
assess the relative impacts of shipping emissions from the shipping lane and speed
scenarios representing each control strategy, comparisons of the mass flux among the
control scenarics were made to assess the relative impacts of shipping emissions. The
accumulated mass flux and its distribution along the shoreline provide an indicator of *

. the impact of offshore emissions on onshore air quality — the lower the mass flux, the
lower the potential influence on onshore air quality. When comparing control strategies,
the emissions from the control strategy with the lowest mass flux into the SCAQMD
would therefore have the least effect.on onshore air quality.

The results from the simulations are presented in Table VI-2. The data from August 3™
and September 3™ are not included. As explained previously, data on these days may-
not be representative because they are start-up days for the modeling simulations and
may be overly influenced by initial conditions. '
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Table Vi-2
Daily Net Mass Flux (tons/day) into the South Coast Air Basin from Slmulatlon
Results for August 4-7 and September 4.5, 1997

Scenario Aug. 4 | Aug. 5 | Aug.6 { Aug.7 | Sept.4 | Sept. 5

Current shipping lane 33.30 [ 3.85 1644 | 24.96 ¢ 31.63 22.5

- Speed control scenario #1 31.65 3.07 1499 | 23.06 | 30.27 2045
Speed control scenario #2 2892 | 268 13.66 | 2049 | 2847 18.70
Speed control scenario #3 3022 | 3.24 | 1499 | 2205 | 29.70 20.28
Proposed shipping lane .| 1745 | 567 1462 | 2187 | 14.86 35.76

Some qualitative conclusions can be drawn from the simulation results. First, thereis a
mass flux benefit for all of the voluntary speed reduction alternatives for all the days
simulated. Whiie the magnitude varied from day to day, it correlates well with the
expected emission reductions from each scenario. Scenaric #2, which requires the
most reduction in speed over a long distance and results in the greatest emission.
reductions in the SCAB inventory, demonstrated the largest reduction in the net mass
flux for the three speed control scenarios. Similar to the results from the tracer study,
the results from the model simulation of the proposed shipping lane did not reveal a
consistent pattern. On two days, the largest benefit was seen from this control strategy,
about a 50% reduction in flux, however, on both August 5 and September 5", the
mass flux was actually greater than that simulated for the base case. As discussed in
Chapter V, it appears that the benefits from moving the shipping lane further offshore
are highly dependent on the variable offshore wind flow patterns.

Obviously the days simulated represent a small subset of the total days in the SCAB.
Therefore to put the modeling results in perspective, it would be useful to know how
frequently the types of days simulated occur. To address this question, a
meteorological classification analysis based on the meteorology and air quality from
1997 was conducted (see Appendix C). in this analysis, the 1997 days were sorted into
frequency nodes, where a node represents a type of episode day. This analysis
showed that the August and September episade days represent meteorological patierns
that occur approximately 30% of the time and reflect 3 of the 6 types of days that have
medium to high ozone potential in the SCAB. ° Table VI-3 summarizes the resuits of
the meteorological classification analysis.

® The weather patterns in 1997 reflected a reduced ozone potential indicative of the EI Nino weather
circulation that was building that summer,

-79-

2006/P373-A02



Table VI-3
Frequency of Occurrence for the Types of Days Simulated
{from Appendix C) :
Day Simulated (Sp.'r?%ieo?gdai) Frequency of Occurrence in 1897
August 4 9 7.1%
August & 9 71%
August 6 9 7.1%
August 7 10 1.8%
September 4 : 10 1.9%
September 5 6] 22.2%

As a potential further aid in interpreting the results of the modeling simulations, the
modeling results for the days simulated (from Table VI-2) were combined with their

frequency of occurrence to derive a weighted average reduction in net mass flux relative

to the base case. Since there were multiple simulation days in nodes 9 and 10, the
fluxes were first averaged for the days in those nodes before combining with the
frequency of ocourrence. The results of this analysis are presented in Table VI-4 below.
As shown, the greatest benefit is demonstrated from the simulation’ of speed control
scenario #2. In this scenario, the precautionary zone speed limit of 12 knots is
extended to the overwater boundary of the SCAB and resulted in approximately a 16%
decrease in flux onshore. Speed control scenarios #1 and #3 had comparable benefits
at 8% and 10% reduction respectively, and the proposed relocated shipping lane had

- the least benefit. :

Table Vi-4
Average Weighted Percent Change in Net Mass Flux (tons/day) into the South
Coast Air Basin from Simulation Results for August 4-7 and September 4-5, 1997

Average Flux by Node {foris/iday) | Weighted | Charige in

Scenario Nm_ie 9 | Node 10 .| Node € | A\":-i:i.ge ‘Ifl!ue?f?é?g

- | (Aug- 4,5, 6) | (Aug. 7. Sept. 4) | (8ept5) | wongidny) | Base Case

Current shipping lane 17.86 28.30 22.50 6.80 -

Speed control scenario #1 16,57 26.67 20.45 6.22 8%
Speed contral scenario #2 15.09 24.48 18.70 5.69 _-16%
Speed control scenario #3 16.15 25.88 20.28 6.14 -10%
Proposed shipping lane 12.58 18.37 35.76 9.18 +35%

* ¥, {node average) x (node frequency) for each of the nodes

Because of the limited number of days simulated, it is important to keep in mind the .
following caveats when interpreting the results in Table Vi-4:

« A total of six days were simulated, representing meteorological patterns that occur
approximately 30% of the time and reflect 3 of the 6 types of days that have medium
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.o high ozone potential in the SCAB. However, the ather three types of days with
medium to high ozone potential were not captured.

+ Asingle day (September 5) was used in the weighted average flux calculation for
node 6, whereas there were multiple days available for the other two nodes. As
shown in Table VI-2, fluxes for different days with the same node type can vary. Itis
not known how representative the September 5 flux is for an average node 6 day.

+  The frequency distribution of metecrolegical patterns in 1997 is not necessarily
representative of other years.

During the TWG discussions, questions were raised regarding how the results could be
used to estimate the emission reductions with respect to the SIP. Consistent with
current practices, the expected emission reductions that can be claimed for SIP credit
are determined from the actual change in the emissions inventory {for South Coast Air
Basin) — not a reduction based on photochemical model simulations. To approximate
potential SIP credit for the different control strategies we calculated a control factor

- based on the emissions estimates for each control strategy as compared fo the base
case (i.e. a percent reduction or increase in emissions). This control factor was then
applied to the forecasted inventory for marine vessels in 2010, Since the controls would
only be applied during the cruising mode (not maneuvering or hotelling), the control
factor was only applied to that portion of the inventory that represented ships in the
cruise mode. Because we did not have an ungridded emissions estimate for the
proposed shipping lane, the estimate for the proposed shipping lane is basedon a
control factor calculated from the gridded inventory. Three key assumptions with this
approach are: 1} ship type and activity in 2010 is similar to the activity during the
August 3-7, 1997 episode, 2) the ship activity during the August 3-7, 1997 episode s
representative of a typical summer day, and 3) the gridded emissions for the proposed
shipping lane provide a good approximation of the ungridded emissions inventory. As
shown in Table VI-5, Spead control scenario #2 approaches the 1997 Ozone SIP {and
1994 Ozone SIP) M-13 target for the voluntary control strategies. In the 1997 SIP, the
planned reductions for M-13 expected a 29% reduction in the cruising emissions from
the ocean going fleet in the SCAB.

Table VI-5
1997 SIP Emission Reduction Estlmates
Tons per Day NOx

Ex ted 1987 SIP
pecie . ) Estimated
Control Sirategy Emiission Percent Change Controf Factor Reductions
Reductions . (2010)*
Speed control scenario #1 -2.96 -10.5% - 0.11 . =29
Speed control scenario #2 -6.53 -28.5% 0.28 -7.3
Speed control scenario #3 -3.98 -18.8% 0.19 -4.9
Proposed shipping lane +0.51 +2.2% 0.02 +.52 °

*To determine the estimated reductions, the control factor was applled o the 1997 SIP pro;ected 2010
NOx emissions {26.2 T/D) for ocean-going vessels calling on the POLB and POLA while in the cruising
made. These emission reduction estimates already account for the precautionary speed zone reduction
requirement that was instituted in 1994 since the forecasted inventory is based on a 1997 SCAB baseline

inventory.
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C. SUMMARY OF FINDINGS

Based on the resuits from the tracer analysis and the modeling simulations, it can be
concluded that a voluntary speed reduction control strategy would likely result in
consistent emission reduction beneflts in the SCAB with the magnitude of the benefits
dependent on the extent of the speed reductions and the time spent in the reduced
speed mode. Control Scenario #2, which requires a speed limit of 12 knots befween the
ports and the SCAB overwater boundary, appears to provide the greatest benefit with
respect to both NO, emissions and the flux of NO, emissions that reach onshore,
demonstrating approximately a 28% reduction in the emission inventory and a 16%
reduction in flux when compared to the base case. Although the control strategy to
move the shipping lane further offshore does provide benefits on certain types of days,
it does not appear to provide a consistent benefit and it is not possible to reach
definitive conclusions about this strategy. Because the maodeling simulations did not
consider photochemistry, it is also not possible at this fime to determine the
comprehensive air quality impacts relative to ozone and particutate matter formation
attributed to NOx emissions from marine vessels from the various alternatives. To
understand the comprehensive air quality impacts, comprehensive photochemical and

aerosol modeling should be conducted. For the next SCAQMD Air Quality Management -
Plan update photochemical and aerosol modeling will be performed and should provide "

additional information on the impacts of shipping emissions on ozone and fine
particulate formation.
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Appendix A
SCOPE of ANALYSIS

Throughout the working group process, a number of issues were raised on which the
TWG reached consensus that the issues were beyond the scope of the comparative
analysis being conducted by the TWG. In this appendix, we provide a brief description
of the main issues that were identified. The U.S. EPA intends to work with members of
the TWG to evaluate any issues that may need to be addressed before making a
decision on the most appropriate operational control strategy for marine vessels

Future Ship Speeds: The baseline emissions inventory is based on the estimated ship
speeds for the current fleet of ships using the POLA and POLB. The TWG believed
accurate data was not available-to project the ship speeds that would occur in future
years {i.e. 2010). Due to time constraints and lack of data, the comparative analysis is

Aimited only to the current inventory; no projections were made for the future impact of
any of the proposed control strategies. The future ship speeds and their impact on the
emissions inventory and potential emission reductions from any control strategy may
need to be considered when determining the most appropriate operation control for
marine vessels.

Photochemical Modeling: Ship emissions can be involved in complex overwater
chemical reactions which may impact the amotnt of NOx emissions that reach the
shoreline. Because of time constraints and the unavailability of the complete modeling
emissions inventory for SCOS97, the TWG agreed to use dispersion modeling to
assess the on-shore impacts of the shipping emissions relative to the quantity of
emissions that reach shore in the SCAB. Photochemical modeling will not be ignored
however, as photochemical modeling will be conducted during the development of the
next comprehensive plan update (AQMP update) for the SCAQMD, expected final in
2001. Photochemical modeling is neaded for the attainment demonstration for the
1-hour federal ozone standard and will provide additional information about the impact
of shipping emissions on ozone, PMio and toxics. For the next AQMP update the
preferred control strategy wiil be included in the modeling exercise to help quantify the
benefits of the overalt control strategy on peak ozone and population exposure. We do
not believe this will result in a change in our conclusions regarding the dispersion
impacts of shipping emissions; however, once the chemistry is included in the modeling
" simulations, we may find that there are significant PM1o benefits from reducing NOx
emissions from ships offshore. '

Impacts Beyond SCAB Boundaries; Both of the control strategies evaluated may have
the potential to shift the impact of ship emissions to areas outside the SCAB. The TWG
had numerous discussions on what areas may be impacted and whether such a shift in
emissions would occur. However, the TWG agreed that determining impacts outside
the SCAB was beyond the scope of the comparative analysis may need to be
considered when determining the most appropriate operational control for marine
vessels. :
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Economic, Logistic and Other Impacts of Potential Control Strategies: There were

numerous discussions on the impacts of the proposed control strategies including
impacts on the U.S. Navy's Sea Range off the southern California coast and the loss of
time and income that may occur if ships take longer to approach the ports due to
travelfing along an alternative route or traveling at a reduced speéed. These impacts
were outside the scope of the TWG's comparative analysis; however, the TWG agreed
this may need to be conSIdered when proposing a control strategy for marine vessels

A2

2006/P373-A02



2006/P373-A02

Appendix B |

Day Specific Ship Activity Information
And Emissions



Summary of Activity and Emissions Data for the August 3-7,
1997 SCOS97 Episode

in table B-1 we provide a detailed summary of the ship activity and emissions data for
the August 3-7, 1997 episode. This includes information on the ship type, date, time,
and direction of arrival and departure in the South Coast waters and the parameters
used to calculate the NOx emissjons. Additional parameters provided by the Marine
Exchange but not included in this Table are call signs, previous port, next port, speed,
initial berth, type of cargo, gross tonnage, and net tons. The following abbreviations are
used to identify the ship types: Bulk Carrier (BBU); Bulk/Container Carrier (BCB);
General Cargo (GGC); Refrigerated Cargo (GRF); Passenger (MPR); Vehicle Carrier
(MVE); Chemical Tanker (TCH); Tanker (TTA}; Container Carrier (UCC); and RORO
Container Carrier (URC). In Table B-2 information on U.S. Navy ships is provided. In
addition, we have included information on other pollutant emission estimates for the
ships included in the inventory for the August 3-7 1997 SCOS97 episode as well as the
methadology followed to estimate the emission benefits of the precautionary speed
zone.

-B1-

2006/P373-A02



2006/P373-A02

[ |
ozspL 1 ef'l (13 e oF A oN EES) 0T-51 L6/T8 N JXEENT] QT-51 A6/ N REERT) FEL z 1 a juzes FONFANIIIAN] TYANNAK)
GRS ol (33 EE b4 N A lad Qb FL LEDLE N NEHN0 OE6L L6/LIB N REER ) orye T 1 a 390 . WOdATES IYANAH]
ETE €51 I3 [E3 [ A X [ SYiLT L6/ N NETEN0 DIT LGIE/S N NEEIND L5761 T 1 ] 300 ALSVHAQ IVANAAH;
FabL 841 € wl oF A N pARA S5 £l £4/ER N NIANO ST:E LG/ IR N NAIND LEIT z 1 a 00 STEYd NINVH]
bEbFL 591 &€ 631 oF O A ar 057FL L6/0148 N NEINO N NN S97ET [ 1 a 220 NOANOT NIINYH)
SPOBT 161 8E 96 oF A £ ST 0L 05T L6/L1% N [YEE N NHAND A z [ a 20 FOOTEd NOIONIHSY W 3DH0TL
Q1565 161 BE 96 o A oN 05 [ N THONY TAONY TreT [4 T a 20 NOINM ¥AAT
GzITP o'l 3E 19" PE N A el 009 LG/B/Y S TEONY 015 L6418 5 TEONY 1z z 1 a 230 IOV EAT
k4 [31%4 5E (¥ [ A s | B0BZ 505 LEIR 33 SEL LETIR N TADNY 9981 z ] ] 390 HOVYD YA
G8LET . 0T [ 1§ [ ON A 59'9 SEBL L6152 [ TIONY OT-LT LO/LIE N RECL 3381 z 1 a 200 ONIMOTE MHAT
QniTr T 6E o8l aF A A Siey sLLL L6057 N NFANG QEDT LGSES | N NIEND 1712 4 ! a 200 NOOYIQ ST
05507 L0'T 88 <81 [13 K A ool SCOL L&/ g TIONY SC6 LefE/R 1 TIONY RE2L [ 1 a 200 HOGY03 3104
BELTT T (3 VE'T (3 aN A 06'0F $5°9 LG/EE g TJEONY SO LE9/S N THONY gLl ¥ T a a0 TIOVE 103410
THSRE 81 2t LTl 4 & A SZ'iE QE'61 L6//E g THONY $1'5 £6/5/8 N TIONY EETIT T L a a2on “TYIINIEHD
BrLFL 9T 8t T FE N A 06'05 OLE LA/8/E s NIHN0O $0-17 L6/5/8 g NEIND ¥801T T i a acn ASYTVIA ANILSYHD
0982ZE 61 &E 0L P A ON ILE OI'E L6/5/ N TIONY b1 L6178 5 THONY 00T [ 1 a aon . SHTIVHI 3dV)
a1962 561 [ [ ¥E SN A GHOL 0S8l L6883 N THONY 05-£l L6418 S THONY 007 T 1 qa o0 FANLYS YINIOATTYD
aTEEL S61 6E Q0T o ON A AT SOT1T L/dr3 N THONY S¥F L6/ N THONY TO0T Z 1 a Q01 - AL VINEOII TS
s wi 6i L0'T o A N Zrly STLL L&/4E N FEERS 0Z:5 L6STI3 N NAINO LE'ST 2 ] a 200 HIDATEd NATR00M
BOQ6T. 60T 6% bI'T o N A oF'LL STELLGTIR N TJEONY SSTT LO/LIE N THONY sl Z L a 200 | . MVLS INVHEINE
[TEHS Wil &€ 8L oF X ON SLEL P61 LO/ER N NIEND 059 L6f5/8 N NAFND wiT z H a slely} ATIVI TIXY|
BAEDS 91 € L 991 o A N TR Ob £ L69/Y N THONY 0181 LEAISAL N TEONY HIFT z 1 aQ 220 HEOdYONIS TdY
Q9697 el [13 98l aF A A G518l [ N TIONY 5131 Loveid N TEEDNY 31T 4 I a 220 AFIAYHE HOLVOITTY
16608 561 6E [T bt A A 6T STEI LEILE N THONW 085 LE/9/8 8 TEONY w0 [ I q 300 0O 1N¥IV|
[ oogst 36T 6¢ i e ON X SOFT SL°T Lo/s/3 N NEANG 0Z:ET LovS/E M NAAnN0 SO ET 4 ] aq VLI NNIL TROAVS|
66191 65T 8§ TET rE A oM B5'1T SE°E LIPS 5 NEAnd $T01 46/TIR S NTAnD 89%T T 1 a VIL AOLSEN 14|
DokLl [ 8¢ BT S't¥ oN _A BY'TS DS L6/E8 s NEEND 0g'61 L6/5/8 Y NEANe 15T z [} a HIL ALIDVNAL LTCLS
00FZL LET [19 AX4 or ON & G166 QESL L6/8/3 N TIDNY 0507 L6/E/E THONY el Z 1 a RN AV T¥4O
QL FET [ oFzT ot A A ag'¥ i SET LOLAR N TEONY N THONY wn 14 1 a AW ¥ LIINAPNIYD TYOH
&LLET GET - 39 [T or A A 8561 - OS'BT LEALE N NERND N REERN) 1991 4 1 a ERV HNYTNETID
dari} T (13 e v N A 51'g STOT L6/RB N NEAno 0507 La/Li3 g NIHN0 1191 7 i 3] JAW VINOINYE|
4251( BE'T 6E T ok A A S4B STV LEFSS K REENS) OF:R LE/PIB N NAANG €91 7 L [] ETN ¥YNOTTI8
12851 BET 6% T FE A A 198 P ) N THDNY SERT LB/ s TAONY 8EDI ¥ L [s] TAW I¥AY
an0LT SyE $€ 0% (3 A X A DELI L6/h/8 5 THONY ST'8 LA/FR < TIONY [l T 1 g [ AW FOYNTEAS ONIAIA|
DETE 6T i3 [EX bE A £ sZ0L OTLI L6/E7% 5 THONY SL LB/EE B TAONY (134 Z s AN HAFTIENL
CLBIE STt 8¢ 16T vE A A G0Zh CT81 LGS H TIDNY sU'o Loive B TASNY [ [ a AW A¥AIIOH!
OETEL &0 8t [ o A A E6°Ch SEial L6iR/B 3 TADNY OF9 LERR TIINY aTE H [&: L] ONIH Y AN
LEGS 60T i3 L8l i A A FNY OF'f L6573 s NAEOG 01-0 LERIR g NIENG T8 ¥ TE0 DY
EIZ91 60T 8t LBl PE N A 4002 §0'6 L6/8/ s NATAG SO E LI 5 NEEN0 DTEL ¥ Z a Eyia) STONVES «.EUEU_
0&ad 187 & £rT ¥ A A Eg&lL O T L8 N NAZRO 0579 LG/Ef8 3 NAEAD Q6'EL ¥ 1 a 290 YHYIIYA
4T LST 2 oL'Z a¥ A A 528 AFEL L6/E/S s TRONY SUL LEMES N TEONV 6L'FL Z f a 300 EORAT]
00z L EF'T At X o A A FH'CF ST'S LI5S 5 NTING SE'6 LG/EAE N NHHENO 1438 z )] a 60 YIINGH YNTIVA]
GEr $8'T BE 55T E A A 05°0F QE1T LE/58 5 TIONY 0S¥ L6753 B TIDNY SEET [ 1 a 308 ASONVLLOYA UYL
D055 9T GE [ e ON A | SIF LG/R/E N NHHNO OrEl L/%E § NEEN0 9El z 1 a aod SSTINTELIV]
00%6 167 ki L' oy A A SEG L6/ 8 NEIND Q08 L6/S/R N NEIN0 FOET H [l a 40g : HONDELOY 4.
[EEH] LTE &L SEE oF oN A DU's L6/Zei N NIAND £E1 L6908 N NIIND 611 z ! a nad H0Y EAQJVONTS]
05LE BT 6% 08T oF N A 05'f Le/T1/E N HEHNE ST-gl L6RE NEANO 08'E1 Z a nda AAIN SROI0YDVS)
0okL] ez ! 3£ 08T Ot A ON SEB1 LR g NEER) ATET LE/LE N NAEND 03°EL z a 0Nde ‘D0 SHTOHE)
orLfl L 14 ST 14 & N ST LA/Er8 $ THONY Olb LETEL N THONY S4°51 T a nag YAYEl0
0atl e | &f e ar A iy 004 LEAIR N TIONY STLT LBAEL N THDNY Fika) Z [ a Ndg [TV OEIHSON|
o0TEl SET 1 st [5x4 ar A A GETT LGS s NEAND 00-1 L6/38 N NHED SEEl [ 1 a1 nag 1901
002 DET (33 LiT ON N 5897 L6/BiR N TEONY Q190 L6748 N TEONY [ T ] a nad AL
BTrs1 [LX4 3 067 o A [45s]3 STOl LEETS N TIONY SPOL L6/E/2 N N3Zno 6L'El 2 1 a ngg CONTHYJ
00FI1 EUE (13 €T A A taa 4 SEFT LA/ N NEAND O1QL Le/SrB H NIINO 9Tl T ] a ned - 3OV TI8,
spad[] fsInoy) (o T (sanouy N7 7Y uog QW] areq Wedeq] [Nl Wac]| a0 1mdag] | SWIT] AECISALTY | N0 | WD GANTY | paads pam | pkg | FUm | AL | =dA awen dg
JH preoy | swl i1 awL w (e'se'e | Lle's e anp || e s . KLY auany Eay auifug | eseey
SEITUD NG | FIUS LY | 9SEUD  [PSIUC) ARUET RSN AINE | RS Anug | e Iny ey
Amrg
25D

apostdy f661 ‘1€ 1SNSNY 2T J0] AI0)TIAU] [3SSaA SULIEIN KON PUR BIBQ ANATIOY
T-9 21981



2006/P373-A02

£-d

£65 Tt 59 1TE 59 N A GrZc ST5 LE/6S 3 TEONY OCs 698 W TRONY | 6502 [ IS | 2dn VINDSTVIA:
G Tog 59 617 OF G A zg it UKD Lafrs ) REER 01 L6/iB H Naano | orel Z 15 foon WADNA11VHD NV TV as|
T64T] Eh e 3 oF TR S G165 HENSER ) THINY OEF L4/FE N TIONY |0z el z IS | oon T¥0vy
57051 0T 53 Wz G & X EAH [TV N "TAONY S0 (6163 H TEONY | veal T IS_| oon <3w_
oDl 233 s€ 6 ST oN X iz 0T L6/ 3 TEONY 0E] L6/L/3 3 TEONY | &Sl 7 | 15 | vo TSHAEHD SavAl
EER] LT T EF W ST & A 806k §017 Le/i8 ) THORY 00'0% L6/578 n TORY | L3l [ 15 | VL DUNBS AT A
AL Tt WL WE VE ON X €285 05T L/EUS 5 THONY. SYEL LS8 5 TEONY_| 08l H IS | VIL oG AN
V602 [EE oF £ Cir X - SR COAL COE L L67E N NEANO | 5591 £6/0EL 2 JSEE] 16°¢7 z IS | Wil LrEd5 00Uy
T30 S0°E TEr S0 Ter N A COBF BTTL LE/S M NEANG N FEE A H I8 | VIL AT DV 00Uy
9'BETH %4 (1 kLT S'Ep A 9N 85tk SE0T LE/E 5 NFAN0 D1-£1 L6/BT/L M NTHN0 06’8 T LS VIL AVE ICHATRI OOHY|
V60T EE Sty e ) N A By e SPIZ L6/8/3 " EEN) DEEL L6978 F N0 | 6o¢ T | 15 ) WL FINECHAIZAN OHv
[OwiE) [ Tanag Tmou)
Tanag { sung awng,
%08} [INg |3sine)) ding aspud
[2hEr] Ay
B0SET 3 Tir 692 7E A A 191 0051 L8 M| NIano | OvLL L6 s N0 1541 T | i | VIl NODHEVO NOIAHHH
[ [ Tz [ A X B0LE SO L6/Sig M| _NIEND | 0091 ey H NEEnt | el TS vl OOYACI00 NCanTHY
,*
Gvel_ 1 6Lt 30 L o oN X gLl 1 L1 i6/S8 g NEEN0 SI91L L6ILR N NagnG T Zeil z T d | gon VaVY D HIZ]
et | 40T &t 8L e A o [T ) N NIEND 5T5 L6/UR s NanD 3 T a_|3on VOMZHY 02|
fevE 1 I1¢ (3 3 o X ol 00z [ 5 REETR}) DZ0 L6rt/s N FEERH] z 1 d_[con ATISACUIEO AT9NA
10367 51 8¢ 9T [ A X 5IVE 0591 167578 s NE&nb oS Ier N [SEEG] ST z L d [5an MOLYNIS XOLSOAIOY 1A
DL¥GT %07 6E WLl ¥e k3 X 000E 01T LM N REAND 018 167/8 s NEAND 1151 H 1 @[ aon MGIVNES TOLINOGAQS
[ % 6E VL oF E S ZEES HEPT N NEIO | ocst iame R WD | oril H 1 a_| oon LOTIVE GNV 1745
BDETL 572 5% T [ A X sy 0E 1T L6 5 NEANG S16 LE/LY 5 HEIND | s5ol b 1 d [aon Y IYINELYIE) ARy I-vas
6856 L1 6€ LB oF i VN A ST LeS N NEN0 €S LE/S N NEEND || ¥EiL z T a [ o0 NHOUVHD GNY 73S
0195 353 F 9T oF A °N [ GES 1698 H NEA 01D Lbrer R HZand | o013 T [ d_ | Jon VIENY 1200
[T %07 6€ Tz o & SN 2162 010 46878 N TEONY | OEIL 68 TIONY | p681 H 1 d [ oon FZIAAEVIS AN
LT P12 3 STT [ i A 05'EL 58T LhLis 5 NZno $T5 Le/8 R TIONY_ | L0 z T @ | Jon HAVI INLLEN]
0L9BE EH] &€ X [ A SN 195z OF'E LEi98 N TIONY [ _0UsL L6160 N TIONY | _S¥1ZT H T d_ | o0 - NEOMIZ TON]
0L08E £ 3 981 oF A N 00zp D08) 6/ki8 N THONY | 0r0T 4618 N TAONY | 8l H T a {Jon AENETON]
[ LT 6E o T oF I3 S 00K 01T LAETE N TIONY 500 LEb8 N TIONY ™ | DLEL 3 T a_ | Jon YHVEION
D69EL %0 6t 60T oF X A 7553 AL LE1L/R [N TEONV | 00dl 26ivis N TEONY_{_ GF61 [ 1 a_| oon ALNATd DRI
OILT 5L BE 0T [ I3 an 26T CSEL E6/bS H TEONY | syl LelEr 5 TEONY | 3651 z T a_ | oon : WIS ENINDE TN
Li9ES 50 5L 5] oF A & TrPL SE91 La/ka g NAEND, O L&biE [ N0 | ok H 1 a_ | oon SHEHIYW NIV
B05ET 581 (13 61 or X X 2668 OV0Z £5/578 N NFANG SV LEIPTE N NEEG | osoe T f a | Jon ISV VI,
LIBFE ot 13 £l vE X X 957 5561 La/L8 N NEIND | 01T L6678 3 REEOD | €t 4 1 a’_ 350 SHIYIX AEGT0VH]|
ECERE K S 61 [ X N Si% S8 LEIEE A WEIN0 [REFEH [ NESND | 8v ik H i a [ oon DANENEN
oA | BTN | Genmm) | (mnow | (R | (e Quad W03 | WL Seq iG] [ Ve ave Wedeq | SWILL g eairy | A | oD saury | pesde 3| SRR [ Ta | WAL | aiE sirep dyg
dH ey sung, suyl WA (L' ey| LR e a0y | | e aeAuo Ay ey Bay audug | EsEep,
SSTM) WG | S U | et (asma) Lnug | esined i | seinay Ak || g oy Ry
Ao
EHTe)

spostdy /661 “L-¢ 1SnEnY 3 JoJ AI0JULAU] (9558 A SULIEIY KON PUE BIE(] Ananpy
. T-4 9qe],



2006/P373-A02

¥-8
] 00 5 ES ON [ TF 1 [T 58T SGFEILE ¥OSFEEL TELL T6SEL [T 90166_|_ 159101 $1582 ATNIANEIFaN an
E) B N E e §C 1 FOLT ELLT 7 TekiiEl E06STI TELL FEE SHTL Feehg T2ags 5E565 HOMEET IVANALY|
5 ] X X FY) BX) £E¥T =a) GEVSY [ TE4L €818 &9 168 £E5Es ¥iTES i RIFVRAG THaNAAH|
5 [] A aN Ea %l 6962 SHOE SIGLPEL L1578E1 Trit STaLL Fia6L PISCOT | decs0l £6565 - STV d MITNYH]
El ! s oR X 360 1 o5t 23 £3E75Z1 Plvierl | T zeil 1528L [ +ETRG 54001 6565 | - NOQNGT NIV
ER & I X [EE 0 ] 1521 630855 [ TOLT = SEOLE i3ty EEGFT 150t SO0TRE NOLONIES Y A 3DW03D)
L [ 5 A SN 3Tl 1€ TE5T L19T LEFREIT Iri881l TEL k3399 64589 LE606 BATER BO9LF NOIND MIAR
E] T St N X 550 50 TOLY R SI9ZiL L5169 ZELL S05HF £166¢ 05509 9975 $656F WEIVE uAAD
Tt 5F A N [0 70 B! 070! TEI000 TRELLF ZELl BLS5T UL 219t TS0LE 0841 AqVE0 W3AT
B °F o A I zsw 550 £ 2011 56E51b FTH00s 6Ll BrHLT £E88L STELE TRE6L Frssl ONIA0D ¥EAT
g g X A 50 68 BEL] THLL [E LSO60R B FrSSE e 815 11569 NGDVC S5TEdPE]
3 [ Iy X 0 X %5 ShELER TEERAE TELL 15T TAVEL FILFE 8950 qoqvnod 3ied
{3 S gF N X 0 T TF8 FIZTEL UEEL0F 1371 Li8T S0FIE Logar ToiTr FO¥E [OT0d
3 TF X X ) [0 [ BEaLED THOPEL TELl B6E0Y S1rEy calvs £5945 TYNALEED)|
5 £9 oy A 560 [ D) ToiEee T5TE6T 43 tes 17651 SELST 0205C SISEAVH SIS YHD|
5 oL & [ [7%) 90 FEVL L5 L49L5C % 565LE SLITE 115 FHG STV 390
5 oL N E3 590 %50 54l ThaLES SLFEIS LI OFbLE 62567 SHIY 6220k NERLVS VINEOZ VD),
TE St SR A 590 950 1521 vS09%E 780108 TELT LEREE FoIFE 009k Z3lF
5 3 X N 40 T 2631 ETCEIL Q508EL 0L iSERF BEVEF B e
<t S¥ SR x 590 GLO T9¢1 L5318 EBIEEY TELL SL55E BESOE Z058F SPLGE
B 2 X SN 160 E5d (5] PEITE] THLLFS TELL CELLY &p6RY R33F9 74599
Tt oF X o [FL (D ik 103601 [REAL FI ERTEg (e €565a | E9les TROTvONIS 1|
SE st A A E 860 ¥l6 {13898 SE0I6E TEL EG10E aH 70259 5669 AHEAYH S0LVOI LTY
] <L X A 550 550 [ 15T519 BLEIES ZELt LISEE 83808 86T 5017
3 g SN A £6°0 10 B [ TT56t0 TELl TEIEE 659C FhiEE FBE0T
] <3 X R &0 ¥o s BT0ERT TEE5EE (21l BLS5T D8RZL SILbE STIIE
3 B N A &0 950 186 ToEskY ¥E3608 zeel FLEST SEFEL TOGVE 13607
7% St SN 3 €60 (3] B L1267 06350% Te41 B 1Ll SaFiT Teeke
Tt Sy A A €00 w07 X &760% THLIE ToLl T5L1 i &TT TGVE
g g & E3 S60 550 ] 98¢ STaELT TELL LTI T6SRT SVIE BLEST.
[l $9 SN ES vED [T 819 T55 £56L0F TLr85T 2EL GRLE] 10531 [ TL01T
El 5 A& & 1ig T 319 () S6V0EC 0E9LBL il 56151 1551 61022 75T
g Sl N I3 X 670 105 735 TE6ZHE [ [ ErorT T ZE1iE 01082
5 TL A A 501 V50 (5 [0 155056 £6kD58 [ Z3805 B 319 VOLSS
B oL X A [ 360 THIT 161 17ETis L6598 TELL BET9S 3705 LIE5L [T
B F X A £l P01 Ttee 780% [T e TELl 0119 Digke SLOEE TEEVL
5T o A A fo EED Tz2 39 SEG18e £LI93T TELT LT3 SELLL AT L62EC
F] T3 A A ST FIK] LI Sroer] TFes 13T L6071 ¥ZaE 6k L T
E] &9 N A (O 0 05 B 678tz 1571 SE661 (z8Ll 180LL UETHE FEOMYH VLLINOHY
5 ] A A &re 51D [ Sa0iLl FEI6r1 1321 95EET HSIL 55181 TEasl FHYAIVA
3 <% A X 510 i (] LT0S9E 9[68LT ZELT i L0731 0802 (e ANED WIS
5 g X Iy TED 60 359 SOLERT 079862 TELT [N ZHLL iz £rrez VIINOHE VALV A
) oL X X wh | - Lto LES [ S000EE R000HE ZELl WEIT 15560 Te862 16992 WHDNYLLO0ud ¥¥1s
3 <9 o X €0 0 19 it SBTLLL SELIFE TELL o101 L86EL LT 91681 SSEONNd0VE
] 8 X X i1 o Tza 39 [EET 986552 ZEL1 58291 IFILT 7T ETEiz _SONIdaIvd]
3 3 oN I 50 453 0511 B611 655925 T1900FE TEEl 0T Is10E SEElF SEETE GFOTE 20V TGOS
F] 8 Y & 1£0 e EE) ¥ig E0508C GO083L TELT £12al 62951 £POLT GO3TT 008 EON SNOIDYOYS
3 3 A oN ¥0 ISe oL01 EE(T ESvEaY. TETS TEll 2082 L8962 3 Y [l DD STIOMEd
Tt SE A an B 360 ) 5L USFLTE TEIFFE TELl 50651 10567 SOLET 85042 35901 VAViL0
53 Fi) ) A o &0 2] 8Ll 6L FITECE BOIEE FA BBE0T 01607 s1LIT [EZH ] YN OMIHSON|
5 g A A 0 ¥ro 18 133 G0008E C1o0sT ZEL] Or5 1% SEQET 16862 1051 FLE ) KION
[ 300 5P o SN 60 50 FOL TZL OLEBTE BISLIT TELT ZovB1 3e681 0152 orLgT 0876 R - AT
] Zr A 9N A e €50 ¥EC] 34) £E109% SGRHLT TELT ovEzE [T TZ6t% B605p el - OONTEVA
El ¥ ) A 2 660 ¥E0 [ 085 TLaYsE LIS8GE TEL] [ Z8L1 COLIT T£2h2 0885 AL E
ey [ (oo Sy | faundsig | GUAY [373] (oot} | Guan <ON | (D %ON | (14D RoN [ ) 20N WRGN | G 000TAD [T [T} e -y g LT
gzddavg | Dzdfma | ozawa | ozdineg || o | stug Aug | semag kg |sswng Amg | semig g | amnigdung | o (B} | ssruQang | sevugAmeg | oased) | eskud Ao | WO %08 ’
WD IILY weg Liilte ]
weg OWASINE XON )
(HZd) astuy) suey Leuoonnesaly I

uvo.m_mm L66T “2~€ 1snBny a1 Fo] AIOIUSAT] 3552 A SULIBIA XON PUe B12(] QALY
1-4 214eL



2006/P373-A02

S-€
S% Tk oN X a0 500 P LL1 555 e TlE VINOSIVH
£l ¥ N X 500 R i3l i BES [EA §561 WHONETIVHD ORV 1-788|
[ 5F A £ €10 [ 800 &5¢ [ ¥is SLoF [EH VAV
B3 SF X A 6o 500 151 o8l F5S 3 GZEE VA
EH % o X 100 800 FEL 951 Eis LEVT GBLT LSTNAHZ ANV
B SF X A Tl ora 161 T61 v55 LTps LivE DN G5 AONH O
B £ oN X 500 500 41 601 5'%5 LBIT 5551 GOdre AnTe
3 ) A N B 810 5 59¢ §5% BLEs 8759 ITdId8 0oy
3 3 af X FIKS k) Z61 761 555 e TFE MSAN OVE OouY|
s 3 Es N, 00 EQ 1 &3l ErS US6T 6BEE AYH 30HANYE OTTY
3 [] o A [ 610 R3% 8% S 6567 [375] AoREGNEIEANT 00dY
(ruor) | Gl XON | (39D %ON | (sap %ON 1=B000+ "™ | GrEraa
¥ON | 9niug faug | asnr) Ineg | asiun Aneg #)) s1030E4 o vsitug | esinug foog
ElTe E1Th e BT iz
g
3 ¥i0 <o X I wa &8I0 69F 99¢ D121E 182591 858 TOLKT 3LERT B0LEE IV EST 00081 NODZH0 NOUATHD|
] 0 <5 Ey A 170 o [ SEE BEIPE] [TAEA BSR 16582 CELLL 15508 LLIvE 06061 00VICTI00 NOUATHD
] 150 2 3N A 5] 500 a5 9257 S5Ta%Y 006268 TELT Z008E 9300 5515 €657 21314 VAVRYY AIZ|
[ [ <5 X SN 56 450 svEL 9411 PLEAES BELEES TOLT T5E5E 0280 SS08F €61¥ ZE5IT YOTHEINY PIZ|
3 50 B A o iwd 50 5% z8t 90802 SI051Z Zri] €101 EEr] £EEDL E1L] LESL ATHSAOWIS0 XNnA
9 5 [ A A 5 300 9011 [T OB 1205 1Tsees TELT Y668T 0ZS0E 1Zr6E 56b1Y 10962 YOLYNIS HOIS0AIAY LA/
) Fe0 s X A 390 €50 a5E] [ [F4E] THEPES Tl BRESE T5B0E FI8F SP61F Sizic AGIVNES LOTINODAOS
] 190 % X A HT 600 ¥FST EHl 1LL00L [T T (g sarly [ 12695 0IvE 10TV GRV T-vas
S ¥e o <9 A % 20 X1 55k S0F 042507 £20581 1321 £F191 Free] SHE1T 81961 (213 Y IYMALYND ANY 1VaS
B 50 3 X oN 667 701 €851 Si0z 6LVC06 645526 TELL $01%5 OvFES ThEtL 85971 Ti96€ WEOUVHD GNV1-vas|
5 56 § A o 61 51 Feft [ §9E0FLT TS6FELL Teil £37001 [N SISl | Zitovl 26875 VIEEHY 1900
S 850 5T I3 SN v60 58 ZiEL 0751 R 95148 Teel €008 12£08 10135 8IPe5 OGPEE AZIHAVES MAN]
SE BED 5 % X 5L [T 051 €651 EE59E9 SPLETL TELl bI96E TSLIY 67605 5295 15 @Y1 ANLLIEN]
§E BED 5t A SR B0 2551 z651 SESP0L OTOTTL TEEl 6L90F TILlE 8055 97L9% SSHOE NOJHIZ TON;
Tt B0 oy A [ 50 Ze8l Z651 SESPOL GEIEEL ZEil 6150+ LLIF BQE5S STLHT orhoE AEMETON]
5% 30 ¥ A X €80 T80 9951 0L CREDSL GRLCLL [ FERS L6LYF SLE6T £6805 ToSHE VNVHLIGH]
St 8E0 TF X A PEC 950 5801 *I1 99GEEY 909505 B TIVET 5162 3E95T DGSHE 75681 JINSTdONIA| .
5 €50 <L A oK St [ag U6 164 FRTPOF BTLISE TEA THELZ 3802 SELLE 96887 TisEl WY.L INENOETIN|
5 50 3 X A il 'L (23 132 EESKEE ZLLFA01 TE il LSS Z108% TE6rL 5881 Thisy SRV NTaYN
5 50 [ I3 A iS50 050 8911 €611 0850€5 FEIEPS TELT FEIOE SIFTE 0591y sliTk 20072 PUNS VO ZavIN|
2 vSD T9 x X 507 £€a STIT = 126595 O60ZPR TELl 3258 [ STEL P0159 TFioY SEUIYA ASHIOVIN
] 99 g X SN 16 080 VELT wosi EEULBL V¥OLELL Zeil ek aBL1p 815 51855 TH06T O IANALLT ]
e | ol | GeinEg | GUA) INAY (um) [ (uel} %ON | (SABON | (S0 <ON | @) 50N [LERT 12 0001790 L] AR Ty T med aumn] dig)
11 DZd 8| HZd Aneg | oZddneg [ Dzgwwd | Dzd Anug ¥ON | enny Anug | astug ey | e Aneg | asnpang | ospug Aed | o () | emmugapl | emngAnen | s |esid daug | WOR %08
sy =m g sy
fl: OV4SHE XON
(DZd) #shuy) olloz Areuonmesald /M7

aposidd £661 L-€ 1sn8ny au) Jof AIOWSAU] (9559 A SULERY XON PUE 28 Ananoy

T-4.21q%],



2006/P373-A02

| o0 800 T4 91 TbPs | SSHEL 5l ¥E6L TISE 8EE 6155 SLbL OTERL i3 [0 IONEANIE AN [VORIIAH]

900 L0 5 1 15205 SIoLy 6531 ¥OIT S09E SL9E Task TsEL SIFFL [ 050 WOQEI [VARIIAT]
[ 50 06 621 69L0F 65ERS 578l A LPET SOBE Zo0r o8 085T% [ [ ALSVNAT YA LAH]
a0 [T () 551 15299 zTEse [ FLSE S9LF 658F 8L¥9 BILE YoibL £1 050 STHY d NIINYH
50D 500 01 951 SE1E5 SLBOL 6581 58T ZIZE 283E €815 SLLL PEvL o1 050 NOGNOL NINYH
BT t0'0 73 EOLIE DLTTY sr 8l S1L £37L ZEEE i1 [ Svg8z sl

¥00 500 &0t TZERE UZTEY R0 40T 995¢ 5187 ves 5956 01565 91

501D GO0 91 260LF T29L5 058t [543 TR vEOL 198 FHE (144 si

To 0 00 3 orIBL OEELE 6081 16 (343 ToEL szl 6557 0051 13

W00 00 33 sLE81 [T REEL 1201 TLEk 2BET 5841 03LY [ [H4

S60 500 Tzl SESTE I9EST 758l THT (14 EFDE 907 §609 (g [l

00 700 58 LB0IL 6538¢ LE'SL 7551 STz 10€T BL8T [ [ [+ 05D

Fil) €00 34 vigal W605T [T} 958l Evil 3] OLET 0ZE3 8ELTT [ 60

z0'¢ 00 19 91T 9T8LT 7551 5911 “E0ST §851 [ Swbs TysSRE FL 620

0D w00 59 E69LL 1008E ¥Z 3 15T 59T V90T SEZZ 5403 BFErl 6T [T

) SO0 901 OLEFE £96.LF [T BL0T 365T [75H TESE 1555 0870 £l 050

) 500 56 BISTL [ SrEl 2L81 SFET 155¢ BBLE 1005 01567 Lt 9 [

o £0°0 3 107 0065T ov'sl 1601 0FE [Tl 2061 0TSET 1 %05 620

SO0 10D Zrl (Be8Y SLEbD 51 0esT C6FE = (e oFLE [ %9 050 SO0 NATIOOWE|
€00 E00 69 FEA SZElE BE 1 SZEl LT 1081 9EC 00067 i3 e G20 VLS aNvAsTE|
[oF 560 11 TIFoF 188EE 581 asiz 06T $96T TSBE 0085F €1 s 950 ASUTVIN TV
e ¥0'0 vL 15152 $Z5LL 6581 LA¥] [ 6l [ R6E9F ol %ls o THOJYDNIS 1Y
€00 (ST ¥e FALH PEFEL 581 cobl FED 0161 ST 9969F bl %IE 520 AdIAYIIOLVOITIV
¥00 S0 001 ¥525¢ LIESk 9¥'81 £561 ¥SVE 0297 LEEE 16608 [ %03 050 OFINdYY|
S00 i) 44 PRESL STLI00 PILT [1323 TELE = 5L 0681 ) NNID TEARNYE
S0 500 it oSrEp FOFLE 151 L691 TTHT 159¢ L6€ §6L51 i) HOLSEN 14|
00 00 i} YLO%P TEPTE [ 7SEC SO¥E TLvE [E SPES ToFLT aF ALDYNEL LI0LS
700 %o 2 186¥1 7961 BT €28 8501 111 [ 9€8E GOVEL [ AVHIVIO|
q0° 907 ¥ 151 1¥6] Tz 8] £ 401 ETL Sel EE A0EE [ VLNV TP IH]
€00 09 8L EE59T 8LESE Tl 9551 1561 0351 0BT £56¢ SITEL [ EVAREIEEL
€00 00 53 £85LZ TRE6L {181 #151 $591 (=5 97T 5T1F O8KZ1 i3 VINOONY B
£0a PaB [ SPERT LSFTE 0z 81 EEl £8L1 3181 VZbE SE0E 09511 1€ WNOT14g|
€00 00 Il 9LLT B06VE [3] 561 Tehe 559% 6LEL DEs UE89T 1€ W¥AY]
[N ¥z o [ [EITA] T0LLLT EETR E1E01 [EH] [P LT5L1 TPOEE Go0LT POt HAYNGEHS ONLALA
5[0 610 T8¢ SSTREL Te8zL1 EFA LIt Ires §0ot SBELL 8irlZ TI6IE 0 FTTEN]
a0 (23 38% 187 DBIFLL 0SEBLE 1Z41 &r10T 935z 1 BLEL aWTL £65LT £L81E o8 Avdiion
w0 70 9z vt E96L1 TaEsT SE S 759 3EE 988 6El1 BEOL [ 4 DNEA VAN
i0g 100 [ 5t 9601 BLEI1 S5h [ 9Tk ST [T GPOT. L6 24 NHVI
00 00 ¥ iF 06861 HEH 5591 LBE1 T8l 6581 v BILE £129( [ SHONY U] YLINUIHD)
200 09 5F [ 60T eliee &9°81 LEST 6591 807 95TT FoLY 0503 |5 YIYINTYA
70q WY if I £6591 SFIT 6641 876 511 921 2791 S2Er 0TH01 i D HYLS
Ei P00 [ 5% SLLET L9ERE 9081 651 STIT 181T BEEZ. EEEP QOZT] [ VIINGH VNIV
i oo £01 i1 SHIEY EHE Ll €54 66TE S08€ L5EY [FR GOLEl [ AIONYIIOUEWVLS
POO #00 SL 1 1% 086EL ET89E EETT El6! it 1052 iT8C 1075 G056 55 SSEONTHIY L.
[ 900 58 31 GEPRL [ (L] BLIT [ 1962 &6t £26% [ ) EONTALI V4|
500 it 081 [ ZERLE £PT601 BELL SELl viEg BEvD | SE0E LLREL ougsl 1] IOV TAOJVONIS
[oh 00 [ &6 £85EL LiLkY [ 5881 15T [EEd §I¥E [ a5L6 3 BN S[10I0YOYS
0t 561D it 9L1 36665 L666L 1821 OLES [ Ted Tsh 809 916 oopLlL [ &' SETONEd
W00 €00 o [13 [ #ESET i3] o101 6L PLE] 95L1 oiLy DEECL <t VOVHLO
800 7010 55 8 ®9SEL__ | GbleE A 651 (255 LOEL £56E 1060 oLell 1L TEVIA GITHSON
500 100 Gl 5E1 gaser | 81199 [ 6647 ZOLE 938€ [ 1% 00111 8BS IIOI;
00 o 3 [ [ TOPOT E5LT [ 9Lbl [ E (33 00911 D) %35 AT}
00 (151 g1 L6l yEILD $6768 18 LT OLLE 9T TS viEs 15201 6TPE1 [ %0 DINHEVA.
00 93010 Tl A 16608 LPTSE 3PL1 18T G31¢ LR 1ETF TESE Go1 1T iL P2 OV Tdd
(o) | (o) [(sqp woN [{Z [&] [ Wrai®) ozd (wad [C0] y-diy Sqrdi {dug) SPONTT | SATT PN ury s |
XON XON | DZd V@ [¥ON DZd ARUE] XON D24 UXF [¥ON OZJ A08F| SVASWA XON | JZd wsE DZdAnUY  [Dzdiod | 923 Amug | Jamodnzd [ dH ENOVE @)W | oorgeds | uRmeqs :

OZ4 WA DZd e | % OZd 2zd
{
(OZd) 2sTu Su07 Lreuonnedsalg

2posId £661 *L-¢ ISNENY a1 10) KI0TUSAUT (2550 A SULIEIY XON PUE Bre(] QALY
-4 298],



2006/P373-A02

i-49
_ |
1
T © ¥ 855 i< Tl 961 T 566 91 5 %38 620 VINGEIVI
SLO0E0 | 70040 3 [ ¥ 55 i 121 152 ¥ 506 £z AT 55 5]
0E000 | BLoo0 3 3 [F 01 8(1 5 E6LE1 &% %5 %55 6T 0
1£00°0 | OP00G 3 8 T E5 zil ¥l 8% 6001 51 St PE4] §T0
91000 | opo00 £ 3 955 4] 581 OFF EFATH SE WLy L 620
FRO0D | {5000 13 it Ei 651 S0t 955 S8ELT [ kb L, 6210
1070 100 - 5 £1 2'5C 5T L2E (143 £5 HF kiltd G50
T80 07 5% 0% 355 Zis 568 Srit 18 [ P2y o0
T 0y 6t ST 555 WEE 05k S5 i W ) 5e
100 I3 <1 0T g5 %z 5% [ ¥E Sk, %L [ AVE FORANY 0TIV,
00 00 SF ] Fi 03 SLCL VIS 75 Sald %6 050 HONIANFIHAN 0ILY |
00 £0p 19 2] ERELT soz0f 56 1567 Tt azor S5EF [t oSt ¥$ 0B %E6 050 NODHS0 NOUATHD)|
0 (0o iy 15 LLEIT 651EC iF5 L9TT 55T T8OE 137 (5 EEA] (3 %E8 [T 050 OaVHOT03 NOEARHD
300 i 551 555 SGE0L T8l 1832 (8 EIT3 20T =N BFPT 5 YEL %6 050 YEYNTO MIZ|
09 L8 6 ZEVGE ity P30 ST LT SI6Z [HE ZE85 [t [d VST YEe [0 Y OTIEINY 1z
g (R b 5291 TISIT o8] §i3 311 3071 (Bl EIA 12He F3 HTE. %2 [ ATISAOUISO ATHLA]
00 75 [E] EE9EL [T SO8T bzl 6591 ZELD G0EL #OPE L056T 4] %51 Yts [ AOLVNES JOLSOAKIV LA
500 8 [ TT560 3E3 [ LPIT SEET 616¢ e BEES 0LP6T 53 5T %E5 [ AOIVNTS 1O THYOIACS|
500 3] 791 FLECS ZE0%L EIF SO0E £50F B9ly 555 SEke LHUE (3 FATE el 0 ICHHLYd aNv VeS|
00 ¥ ot B 07L0T B 9LEl ZFFT 5181 2961 2691 §3611 ot GREE YTl 050 YIYINELYND ANV I-vas
L0 &6 el 153hF 60865 PS8l azhe £33E B62E 180V 1859 GESHY £l %Ll [ 050 WHOEYHD ANY I-¥45
R 83E Lig P igrel PO 81 £ LIBED FLzel B §F5OL 0398 oF s %61 oL VORIENY 1000,
s00 L [ TE5EE 9IS H T¥sl 9% (7553 0T £30E LEZR D050k [ it %E9 510 AZATAAVES AAN]
[ 19 i3 DOSGE $PESE ZE8] 1251 BH1T Tt 162 ®SLL SLbTE i3 Wit %80 820 3AYI SNNTIEN]
W 5 o5 e H LE1LT T581 oL SSFL [ET] E €1E5 DL0SE ER %Ll %95 &L NOJEZ 1O N}
| i i 9% [ [5IE LELT Zs el vl B [E 2661 CIEs [T vl %Ll 3% ) KAnd 10 N|
._Is.o 500 st [ 1ZEoT [HES = 5601 BObT 6871 <TAL 9015 iy 3] %5l EAT G0 YHVHTAOW]
| 0 [ or 5 ELERT 9L T8l B0OT Bl TLET £9Ll ik 065LZ [ 5T [ 620 XINETd DN
00 ) 6L [ 5008 LIogk 0T 81 BLST £LbT 6857 (£ SLEE 0CLLI £ bt Yol 050 UV LS HNAUF0H TN
<00 9010 3 5Tl Toszr 89995 L5381 {1144 TS0E s EFT7 728 Li9LS ! SGEL s 050 SIS UV N AV
[0 P00 <5 iz LESEL 901 76€ [ g5l TET [ 6682 [ 0052 E %AT 85 058 WATdS Y TAv|
F) 500 965 [ BLLOY ELTvF 65 51 V1T SLEC 2862 Tigt 5965 LASLE ol %EL Yilg 050 FEVIN BTV
Foa 500 &8 In £6L6% £5085 S5l 51T 18z et £06¢ 885 £5E0F Ell %0T ats [ PERERERAYE]
(o) | (suei} () xON [ 63 [£5] oA} 0z {yay [CTE) ey - [E) SR | BTl [T) poads | {mnog) S swey digg
XOR | %ON | DZd ™ [¥ON OZd 439 *ON DZd W |XDN J7d 003 | YVasma oM | 0zding JZIANE | JZdE | DZA AT | mendTI [JH Kooy B0 | o peds | wiegent | ozawxe
DZd 1310z Anvg) % 0Zd oZd TLOZd
{DZJ) 9siru]) AUOZ Aredounuoar]

aposidy [g61 ‘/-¢ 1sn3ny ayz 10§ boEui.a [3853 A, SULIBAl RON PUB BIB(] ANANDY
-9 Aqe],



2006/P373-A02

8-
N 5¢a of'c | s 61 SPLLET SOERR 6581 63LT1 sl SREL] 1Y) pis7y 0Z5L D0'El (X% A ON HINFANAAHANY IVONLAH
A 110 &1'0 £12 bLE £9095. 8BEETL [ 3433 0L04 £O¥EL Tl alFpd 8T 560 ON A WOaaTad IVaNNAH
X s00 500 i 6 £6LTF SLTT LT EGOT 60T G5eE 095ZE TS EP 560, X A ALSYNAQTYANNAH]
oN ol 50T 20T LBEEE T20% [ 6789 6Z8Y Gt obEL 0o'el e LS oN SV NIENYH;
A &0 gl (81 1T BELE(L 995k Bllg |0z 8TEE [ bhbpi 870 B0 oN A NOONOT NINYH|
A 0 00 [ [ 08508 gre ugel 88zl PHIT $982 SHOIT 060 i A A FOANE NOLONIHS V. S0H050
SN P00 ore_ |08 61 i 81T Wik 5.6 Lbpd 1565 01568 co¥y 050 A ON ROING ¥HAR
A 200 00| LTl 901 Z66Ll BE0E 85T Ity 0T5E TIzZk aziZk 8811 [ ON A FHOVH HHAH
aN 1o E0D_ | Lt b TLOLT 753 95kl 006 agél 55154 [iEIA L9'BE o A an E L e e
A e €00 ' vE Qi A b24] Lol (1488 35T BIET 0RIET £¥E 8F0 oM A ONIMOTS EEAT|
A 20t 0Dt TF ] LIy FLL 4TT £501 LBOE orzy Q01T L LF ST0 A & NODYEA SSTIINE
A 0% B0 §  0f [ SETST £[Z1 6151 591 790 90T A590T oZ'8T [LK] A A WOMNIE F70d|
A 10 o[ 0c LE THIL £19 RHI 963 [\[49} 0BTT BELTT. EZ i 10 SN A TTOVE LOTHIq|
A 0% gp [ al 13 ThiDE Ly ol ZFS BFZ L33 THERE 05°9E Ll1'0 A A TYILLIHD
A 10¢ EEE o FEZo1 &rL 1] SLP £311 STrl SFTFL 4008 ££0 Oh A ATEIVIN ANLLSYHD
N PO §0'0 oL k6 SO8TY 0581 76T N all QRZE OOREE w'T LLQ N ON SSTIVHD 83dvD)|
A P00 80D 123 951 0580L SI8L LigE - 89rT TRIS 1968 01867 ] €20 O X NAMEYS YINIOAITYY
A S0 [l 96 &3 £9E0F [ LT 261L TEET 66T 0Z562 £2RE W't oN A HAEY YIREOAT TV
on E0'D 00 b5 oal G1TGH 1EET VT 0781 LOEE PhLE OFpit TOF o A ON HOArdd NA'TIO0YE)
A o £ fl &1 ¥as6F B3KT 9997 £8EE STOE ST 0Q06T S0l LIl ON A EYLS ANVASTIR
a3 €00 00 T3 I3 oils? | swily ol5) SFTT 1502 £50€ 085k ogagy 9E6L sro A °N TSHIYW XY
oN 500 {2 £6 Lkl Leety L5989 BLTT i BELE H08F 0¥99 86£59 0TSL Lo A O THOLVDNIS TdY
A 00 600 [ 631 LSgRe [{E3] 921E S09F SO0Ek [E) $69F 0069F 05'Ly 60 A A NIIAYIEHOLY DTy
A o 610 G [ Fe0L1 SEPESL 056 8114 1621 S6ETE B60E teS0E 0OSEE o A A OV IV
A €0a 0o ¥ Lel €68 [ =] FOEL aTIT B SERT [CT [ 5L0 ON A NNID TUUAYS
ON g £0'0 6% 24 £rIEL BSEST oL ekl 996 Fi6l 0Tee 66491 0T'LT 8L A oK HOLSTN 18
A (Y] 1090 8L ST F156E RESLL ST Q2 [t 08, Oki DOtLL §TTE L0 ON X ALDOVNEL .—.‘HO.—.E
A oo [Ii] [1d £ 13681 LTE6T S20L 9651 5HE1 T 0431 DOFEL L6 SL0 o X AV VG
A o' i) v [] 2061 BLSC E01 161 arl 9L 61 00£l S611 Lo A A ¥ LIDNEIANYD TVNH]
A 200 w0 |24 23 16T OLbLE [0zl 6081 DvaL kT BT AIT 5L 20 A A ’ TAVT NETID
A W0 i w0 Pid a3 5978 0L1LT Li¢ 65F1 ThET LEG1 Z.81 08FET 0T LD BN A FWINOONV A
A E T 23 [4 96941 oL L6 [1d i LpET 8¢ FELT 03C17 L6'3L sS40 A X YNOTTAE
X 0§ 500 i 9% Le672 | Q19F Tgel 8¥67 | DIIE G007 ZesT 08851 STY 231 A A H¥AY|
A €00 B s 1zl LI4ST LOEY 6L6T 1 D6RT [H 050 00D4LE 36 LD P A HOWNIAIS DNIELA
A £aD 00 69 34 afsTE | Tiisec bLIE LICT Sicy vELE 961 28 8FD a0 A A EERIEGN
A wn S00 [ 801 679TE | tpsEb BY5L 36ET L6%E LY EL61E SL0L 050 £L0 A A AVMICH
A [ 00 € [ SLLEL | 6TORT 531 5.6 6STH STET 8361 a5ZET I 860 L9 A A DNLT VHANAL
A T T 62 [ FTIEL 18321 6LF1 1i3 s0¢| T 17ET LE68 [IE3 060 860 A A DIDVIY
A o0 _ SO0 67 5 LTTE LEBlY L%l ZE8T EIH] JLERE TEFT £1Z51 gl 5’0 85T N A SHONY YL VIINOTHD
A wo | %o ] € SETL BESH1 Rl 286 bis BFE[ 819t 0608 #S 81 D £8'0 EY A YIYTIVA
A o o o [ TIZ81 | FiAlE [T LELT avel 19F¢ $T0Z azinl Ha) 180 EUT X A ATHD YV1§
A €0 0o [ 8T GOL8T 3€921 IF3] 082 60T ££6 OPEL 00T 11 BT [T3] o A A VLINOS ¥RV
A 9D L con (44 oL [554T TWELP I¥'81 695Z Lhil EhkL 02T 001El 0588 Lo ef'l A A WIONVILLOAD A¥LS
A 00 wOQ [ [P GS1TE 51T [¥'31 il SLET SLET Q051 [ LOEE 571 ST ON A SSHINTIJOV ]
A ¥00 g [ 8T (A oR7] 181 &69 SLET 056 0081 [0 E861 sT1 [ A A HINTHEIY ]
A S0 g 3 Ly SEFED FEETT 2l falyl 6923 OBSI ] 40351 (s STl 05’ N X IOV AOJPDNIS|
Ry [0 fagi] £l [ CO0ET £TERT [ 8701 BEPT BGEL D561 osis 008 5C1 43 ON A TAIN SA0IDVLVS| -
oN ' 900 o PET S5PE Loegs 1¥31 661€ T55¢ QsEk DBFE Q0rL1 $8'31 £H0 sTH A N OrD E3TOIEA4
ON 0 s00 o £5 PSIT +30TF (LAl 9372 2661 e bogt QTEEL O5'El s L1 A aN YIVHLO
ON 00 £00 £E 19 [ LBFLT [LET] hb oLt 0E0T TFITT 44011 CEBS 050 60 A oN [NVIN OATHSON|
A e o [E [ 665EL | E8LF1 [T 08 pOpl z60l 0297 90Tl 6100 §6a w0 A X 190M
N o 500 LM S11 12141 LEETS [EXT) 8T 08re Ls8f 0ZET 00911 BT 051 491 oN ON 1ALd|
A 510 200 [ ¥ SRLSET | STRET 1751 A 0401 sTonl [Ty 988% [iea] S2E01 [ SED oN A OINETEV]
A 00 10D & iz SEbLL NT46 ir'slL Lhs 55 2821 EEL 0TTE L0111 (B 80 LE'D A A ERARET

[ Guor) | {suot)  [(=q) xGH[T5aD xON| @) %ON | BYXON | (42 ey [{F=Y I (@R | e | epokyy () sunpeor| ()| (e | GoA) | GOA) S as |
FEIUS |V HON XON S | Tawepy Fansgy Emumepy swangd Jamod Tamod wod mmog s b dH emay (s e | Sawepy | Saum | Sauey
Anug xny | [ Sarepy | Sauepyg e Agug Ay OVASIWH  |Bvmpaae | Sawely o Bauepy | Baven | Same (@ uDmw -wod T ETE) | Mxg Kooy axg Ay
| Aneg 0N g e Anrg
BuLzATAwRIAT Fuuaanauep]

aposity Lg6] ‘L-g 1SNBUY S} To3 AI0TUAL] (9553 A SULREIAL XON PUE eFe(] AHADOY

a9

qelL



2006/P373-A02

6-4 ‘
5% 51 ]

A 00 00 3 o1 (53 or1 S8l | GZo9 Ll €586 %6 0F il 051 [T X : YINOSLVH]
Py 000 [ ¥ i 5% [ G Fe0E SCit 050 i o A MRONITIVHD Ghv v as|
A 000 00 3 5 [ (3 091 | STI66SE E64Z1 o8 L% %60 097 X A TYIIVE|
X o [F ¥l ¥ §55 i [5c_ [scivooz | ol 6 F091 SLLl STI ST 1 A A ¥ind
A 0010 5K ] ¥ 355 = ) €051 £l EFALT [¥H S 5D S A LSTAHEEL ANTEVI
Iy o060 104 a1 [l (37 FEL TiC_ |SISEIEL| 5L S8ET1 iy S0 001 A A DMAESAOREaTES
A fihiil (o5 ] g yEE 1L §FT ] seemavl H] 5 6L €TLf S0 00l ORL A EolTE Y
N 1o'o 0 91 [3 I 6T %05 [sTiseet| Sl ¥ EGOT STLL EX] S5 X o) RIS 00%Y
A 009 120 A il 856 ] 967 1881STIL| s [EHT 09'LY 05 orl [ 3 AATH OYS 0JEY
o 000 9070 oL 555 Vil Pii [seeTeT| o 9BEZ] ES L A SLD A oN AVE 30HANY QJUV
A 169 100 3 %55 [ zir _[cficTee| 3t ¥ E60T Bz 520 1 N 3 FINAGNIITANT OJHY]

Touon} | Guey) a0 <ON | US4]) “ON] [ BR[| (e GuEd)

XON [XONJZE| Bty | Sammpy 1) samyzEey D B g Savepy|  Bpmpy s

Trwepy | Anmp g Anug SwT esIuy wa g | ¥IR% BHOTH IO

g Anug [Zht Do
A ) g 3 T Y161 | bilst 31 ¥i01 [ SovT LT 5i81 51 [l L0 S0 SED A A NODHAG NOTATD)]
A 760 £00 Tr 85 FEI6l | koeor TE ¥E07 ] S0vT 3E41 SLEl <l DOEZL 0568 94 [l A A CAVEOTO0 NOIASHD|
A (217 20 6 a5 6fizz | pisiz 1601 12 6191 3951 ¥eT [ [T B 150 9N Ya¥Nvo MIZ]
N 0d P00 [ 7 BP8RZ | elset 755t 8oL [ TObE 6T 01 Chvaz LD 250 X VOTHEAY WIZ|
N 106 ico il 8 1105 [T 53 Z5¢ [ 829 s ot [§73 W 190 X ADSAQYLEO0 ATWAK
A 700 0o [ &5 89107 | ZOLFT sEoL 7061 SLvl 0LLT 0562 a1 T056Z, [ 050 A HOLYNES XOLSOATIY Th
A o 00 iE &5 5381 | eowst 06 SkFT §ZE 961 6T ol GiPST T 150 A HOLYNAS TOTINOIADS
X olo [ ¥0L i FEIZE | OwBse 5867 5i31 r3ie £55T SLOE ol G51DE 43 X A IODALYJ ONY VA
X 00 0o 11 91 TS £EZL £5E Vir [ 59 1611 61 89611 3L0 550 X VIVIHLYOEY ONY 1-¥as
En 00 S0 (S ] 5252 | zialy [ (et 990T §50f | 6sor [T G856V EL) 750 X WHDEVHD NV I-VES|
SN 100 [ el 3] ¥3EE0 | OLZ00 FOPE TrL 3757 H0TE [ [H A 0L0 50 A VOIS TI00)|
o 50 L0 11 el 15005 | €1609 . [T LiTE E1LE S5Tr o50p [ D050k 760 [N X TZATARYAS AAN
A 00 500 (R 01 TWSIT | 9199% §2F] B05T Tv61 aTPE [ty [ SLEIE 790 ol E JA¥I ENALIEAN
oN 500 EiX 601 601 05p6b | OSver G95C 0552 At L19¢ LORE ol 0L03€ 568 %60 i NOYZ TON|
oy 500 00 101 501 grabt | ciuir 9752 L35 9TPE [P 208% ol OLDRE 050 60 A AAQH 10N
A o <oa 3 3 Tef2p | 00ERF iLZT 3L 9605 (=1 (T3 ol q0TER ZL0 SLD A YNVHIIOW|
A [ F0a [ LE V6EZE | 080SE THLl 8551 S9EL 99T 89T ol 065€T 001 501 A ALNE1d ONIN
oN 700 0 73 v bBP6L | bBL 501 6501 STH1 [ 0147 ol [T 50 580 & AV 1S NANOE TN
a [ 900 9 itl OfZOE_| Cesls 9zat TILE Tizz arze §9LS ol LL9LE 8210 L0 i USHAVIN NENVIR
A €00 500 1o 73 bLEIT | o0Tee 357 G flot €90 054T of 00SET £ S0 FS WIdS YO TEvIN
A 00 $oo 85 Tol £A29T_| 009k Pivl SL¥E €261 VOEE 39L5 o1 £isis [ ¥o A NSV AR IOV
°N 160 vOD iT iL STYEl  LELEL 859 EELL 506 VEvT SE9L ol £SE9E [ $T0 =D X SANENELINT

[y (oo} [ (sua)  [{sap 3EN[T3a} ON| (5 0N | B) %0R R3] [{ren W] WS | (M) | Sl | SeeArT ) s  me) {5 /&Y SuRN G5
WM AT XON XON Fave | Bavepg | Baumpy | Fauwpy Jamod damod Jomod samod sapod 5 JI7 ey | [E Sy | Fampy | Favepy
Anug xny Farepy | Fawelg g Anug g Anug .| OVISWT [Sapyineg | Fawy Gy | Bawelg | fSamy (B oMY -wod 1e L) uxg Aug nxg
g Auug O | b Anrg
Sunsaanauepy SurIaanatepy

aposidy /661 ‘i-¢ 15080y 21 40} AI0)UAU] [2859 A SULEIN XON PUE BR( AUATOY

T-d9]

qej,



2006/P373-A02

ol-d
L0 | 010n €100 v | 1t T51 [0 €00 ¢ ves UF'9 [ EI LET HINAINEIIANT TVANNAE]
CE6D CEDD 0100 €100 Tl LT Sk €00 0 €007 LT 7T £6T WOAIRRE TVANILAH]
L1EQ'D +I00 3000 oae tZ] LT [ £000 O30 LT &F'T LT ALSYNRA IVONOAH)
00 00| ci00 [ iz 5 €l £00 0 E000 L7 3T [T STEvd NIFRVH]
[ 6700 £10D 1180 ] &3 [ €00 €000 LT 1T 95T NOUNG NUNYH
Ty 6000 500D 4000 06T £ 0L £00°0 Y000 LT it 597 HDUNEE NOJONIHSY M HOR0ES)
9000 106D 0zl LT [Rad 000 €000 LT 07 54 NOIN AZAE]
500D 3000 om0 iy LT 33t E000 000 LT 0F ¥t FERLE R ELE]
7000 I 5L LT T6T £06°0 S0 LT 35 ST HUIVEO ¥IAT
oz0'0 €000 000 &l T L9 009 w00 a it 9T §F T DNLMOIE HaAT]
3200 60y oio T [ Iz T8 €300 000 It 7ET 55T NODYEA § §FANE|
3400 3000 0100 2] LT 1% €003 000 T 57 8T ] HOdYAIE 10
1200 9000 €600 060 ol LT SOF 000 1000 7 5T TLT TIOVE LI
3200 600 ¥000 5000 101 X3 TLE 0073 £00°0 IT 67 44 TVINLIED
3207 7100 L0070 800G 151 T 05 Fa00 £000 LT LT 95T SIS NV ANLLSVED)
TI00 9000 8000 3 T Tt B0 §00°0 LT T T7 SHTEVHD 24V
4150 [T 9000 | 1000 X3 Lt 1ol F 600 LT SFT £ NUNLYS VINGO TVl
[0 100 [“EB0e | vooo [ it 61 000 E00°0 [ 43 14 YALINT YINYOATIVD
7100 100 | 600°0 Tl T ¥t €000 000 LT 15T BT IHATI NATIO0HE
£207 vir o 00| vi00 LT Y11 e 000 iT BET T WV1S SNVHSTHE
1100 300D 1160 LT L6l Eotro 000 LT [ [ A HEEIYIN THXY
1200 300D 1100 LT £E5L [ £000 LT 16T 0T X THCAVONIS "1d¥|
6200 17070 LT FiE) 000 000 LT ¥4 ¥iT A RIIAVIE YOLYOITIv)
0z§0 0D 500D L000 it G LT T00 0 00D LT X4 6T X OXTIdYY|
vEQD 9000 S000 L0 LT X 000 5040 LT [ 66¢ oN NNID THNYS
L0090 F000 500 0 iT 94T 000 $000 LT 60 ¢ S8 X MOLSIN LH
300 T00D B 5000 T 58 1000 SO0'0 LT 1oL 5L o AUSvNEL [IOLS
100 SO0 1000 ZO00 LT 66 ¥00'0 7000 LT 99T 087 o Avd TvdO|
¥E0D, £10°0 Woe | k00 LT [ ¥000 000 LT 9T T A VIIONEFRIV) TVOH
SE0D E100 S000 | L000 It 5§l ¥00's 000 LT 8T i A AV NETED)
910 6000 P09 5000 P e ¥0F0 00 it 6T 9T oN VINOONYH
0 0000 9000 3000 LT vEL w003 000 LT L e A ¥NOTIEq,
¥ 0 0100 £00'0 Y00 LT L8 POO'0 000 it 9ET (75 A TVAV]
fio'd 206 | zioo 5100 LT Tl S00°0 5000 LT $6¢ T A HUYRIYES DNIALA
BE0'D oE0T_| L1090 1200 LT ot $00°0 060 LT T I3 A FATENT,
2600 ST00 | L0 1200 LT L] S000 000 iT SLE 43 X AVATIGH]
£20 0 000 £000 $000 LT 521 £0070 £0070 LT (154 5T X DN VAN
LT00 €100 Loon 5000 LT TIT 000 €000 LT 55T [T A SISVl
SE0D §T0 0 6000 0100 LT 0T £000 [T LT 65T 1pT oN SEINVI VIINOTHY,
<T0'8 5000 soe'n 5000 54 51 Fi0 0 W0 LT [ 66T X VINVINIVA|
1700 10 €000 €060 T ©s ¥R 000 LT ST [ Fy A AVIS
[5T0 7000 00 2000 Bl 1 86 vo0p P00 L7 66.¢ [ X YIINOE VNIV
0zhd 1100 000 5006 a0l 7 [ S0 ¢ 900 LT SE1 irE A MIDNYLLOYG HY.LS
S10¢ 50070 €000 000 [ LT €L S0T P00 iz 9EE POE oN SSEONTEdOY
6L0C 000 00| vo0n 35 LT ¥z S00'0 5000 iz IFE sF A RN EAZ
vIn POE0 w000 5000 SZ1 £7 (4 S00'D S00¢ Lz LK WY N A0V THOJVONTS)
9604 #0900 £0010 FOU G #17_ T 08 v00D So00 LT STE 5% ON AIN SAI0ID¥DVYS
9000 o0 00¢ [t LT 56l YT 0 0T LT STE 5 X ©°0 5T 1oTEEd
3000 00| 2000 3E LT el #000 PO0D 1T 0LT 16T A YCYILO)
500D 000 | 2000 3 LT 258 SO0 s00°0 LT THE 65t A VI DUIHSON
Li0T 7060 £00°0 +00°D 1€ £t St 5000 S06°¢ it SEE (K3 X TA0W]
BRI 00’0 ¥TE LT o7l D w000 LT [ sUE oN 1A1d]
oo 000 | eoog PIGD 6LT LT T 00 00D it 3 5T oy OONIIV |
510 000 £00°0 000 71 it i 5000 P00 it 3 e A Hov 13|
{sunyy (suer) fsuaf) xpp| (suo1) [N RS IELSEN g [(T50] [G1e) (G (0] AR aurep] digg|
HON BSIUD| XON XON | D74 W [ *ON arey | BAup | 1B SIH-AQO | | XON S0 N 351U Qg | TR0 | SRS | SO v
faug Baavy | S Oz kAvE) W) | s +Bumpeo | +Suymoly | SuimieH | me-g Bny 10w U iy Amog sy | TVRE | Agug | uxg xme
usg faug uKg Aqug VIS AVISHE
1
slapersussy BAIRI %% FW[N0H-1T0g ATIDINY ST TV JoTog AmIDmy A8 ([ e[iod Awmrpnay

oposidy L1661 ‘2-¢ 1sndny oy 1oF b,oE@wE [258aA SULIR]A XON PUE 21e(] ANATIOY

- 3149EL



2006/P373-A02

SHI [TV 19110 Anenreny

1-g
50 [ 50 0 ¥ £ WL
620 ss7 Ot N
L 3 ELl o
€50 [ BLE A
G50 708 gLl A
5070 3 12 N JSTAERS ANTIYI
FES D 419 £ir A OUNESIONEAAEY1|
(7D 16€ TLE [ EORIT EqyC]
5TL0 vl €Ll i ITHIds 0OdY]
8F D ¥os S ON AIAN DYS GOUY
(B 419 BEF A AvH HOHATE 004V,
) 1¥0T VEL 5 AINFANAIAANT DoV
esy [ [t [ (1) (SR ]
SutirRiod RON 98pU] | XONISING | XON #IUD | XON U] | B4R} | esug | aung semip
sarand 501 1 g I Apug ¥ 1y Wy dnog (ST V| v | IV Aneg
& odd : IVASHA
i
900 | &g 610°¢ 7100 E10°0 P0G £90°C Z000 £ L [a 500'0 Y000 SYOL 85°'8 LT L8'E S1°E A NODING NOHATHD
0900 6100 STO¢ Z180 €100 LLOE 9900 0500 001 L1 TLE 5000 $05D 89'6 LB LT 5L S6°T A SAYAOTON NOIARHD
0
5 0
TH0 W00 _|_ 2000 000 | Goo0 ] 100 P i it iL Y00 FOUD iTL (K] LT 69T 86T oN
alD'0 f1o'n Loo'n 200°0 SEO°0 P00 &F L'T 'St 00a £000 8% LTy LT (21 LT A
Sa00 | S0 | ouow | soo0 | weoo €568 5 T T 7000 B0T0 oTL 96 L 4 57T 56T X
[ w000 | des0 | looe | soon_ | EZ00 1500 76 i TFL 000 000 B 559 LT 17 T X
¥ | 900D | 6000 | cooe | Log0 | 8o Y] 18 1T oot 000 000 589 LT LT PET T0T X
FEOT €00 | {100 | (00¢ | 0106 | EEGD o800 [ LT 5 YO0a POOT 5L (3] LT [ 10E X
7600 | S00% | 6000 | 806D 5000 | oo 700 [ it €31 w000 #O0G VoL [+ T | BT 65 ¢ X YTYIRALYNO ANY TS
olgn | s1a0 | zied | 409 | oo 500 L LT [ 050 00T irs Ty LT 62T 05T A ¥ROUVHD ONVT-VES)|
L10e | swe | twe | olod [ 150D Sol0 50Z T Sl 7000 $00D [ 68 Lt §0° TEE N VOramAY 1000
9100 | 6l00 | sopo | 0w | 600 1200 [ 5 [ 00T 000 ) L5 T ST R4 X AZA74avES AAN]
STo0 | food | {0 £000 | vood | bIoe A bE LT ozl 60 0 00T 155 [V LT &7 97 A AV ANNLAN]
Tl00_| o0 | eoon 0o 0T 1T IS EG0 D €00 - [ P09 LT [T [ X NODHIZ 10 N
180 109 | p9070 1500 A1 it T €000 000 495 [55) LT (14 [ E A TON]
0500 ofon | 120¢ | &0 ¥S00 301 LT rov 000 000 [T iLs L% 102 (13 A VIYHINOW]
vooe | b0 | flaw E000_ | wo0¢ | £200 4800 LLT LT res 00 2000 15 59 LT §T T A AINA1d DNIW|
[ slog_| stod | s0ap 1o | #on [ 11 It 2 YO0'D w000 9L GTL LT [£E 0LT A VLS ANEN0ETEN
Tioa 1 4100 | oo | reop | &0 .00 5100 [ rT Vrl 000 000 ] [ 44 Lt ZitT SET A ASHIVIN NEUVI
ELYY 6000 | 6000 | Soo0 | 8000 | w0 €500 01 LT &L 100D F0D 5+'5 L LT [3%3 197 A WISV TV
£909 STOC | 9fn0_| 200 | bwoD | wow 0£0 0 5 5 9T €000 000 XN ES LT [1§3 57 A FSHAVIA AT 0 VI
€000 | 3000 | 5000 | 8060 | 200 5000 81 T R LK) $O0D 0L 0L LT 9T 9T A DUENEILT ]
(e (uar} | (suoy) Ewon xopy| Grmod) | (suEry (s} %ON | (3Q1) XON | (oD ued Gilon) {suoy) (sap sa)) (pemr  Gm [N Sumy digg
[RON 291U XON XON DZd 3H 0N XON Bauvpy Bavey BAUTI+ | 1B STHA[UO | [ XOR SBIND | KON 9SHUD | XONSHUD | XON SSIuD ) asirzy | sung esmr) | aspu) W
foug ] Ty | S DZd Anug] aspu) TN | +Bulflaoy | SunRe | ey || v g Iy Anvg gl v ARLE W | v Asug | g oy
iz Anag e Dv¥dsHE padiid
g i OVISHA |
SJOJBIAUAL) Famely ¥ Suraopd-lenog LEimXny SSTED) [TV Ioflos] Amxny

aposid £661 *L-¢ 1SNENY 2] 10§ LIORISAU] JOSSOA mEEE XON PUE B12(] AMALOY

1-4d 2qEL



2006/P373-A02

-8

T o3 0 1200 €000 7920 0900 . DEET [T UE1D | eroe Q0o [ AONFANAJE G 1Y ANMAH]
il [EA) 9000 [ L8 PLO'D S8E | 1210 1#0°0 £E0'0 €100 WOQTN IVANIAH
£ 165°0 1500 £00°0 FouQ e g L0 500 090'% BTLD LPED 1650 80 Flgo (10K 2000 giga 0£0°C ALSVNAQ TVANNAH
0z 6750 A10'0 800 Q00 Ut L8k 1 6250 [LIN PTOD £100 9k0'0
Al 5600 <000 €000 0 BL0'D ] FIC 8600 so0'e §E00 L1008
1T LLoa0 SE0°0 [ 00D S100 vO0 SE0'0 Lp0D siom €9’ L5970 350 5o0a 600°0 5000 Elv) o0
T2 ¥680 0590 €000 chO 0 00 9T 5690 050 oL00 5000 BE0D
11 BFT 0 i sTod £00°0 £50'0 3500 1949 (1A 1080 £100 Qo0
20 L3I0 g0 £00°0 Plo'e 0Zon Lose L8190 910 000 000 L4100
L 0L0n £00°% E000 2500 L7090 1550 oLD BEOQ 6000 £000 ONLWOTO BHAL|
T Les 00 [ E00'C 9100 EL] by 1903 6980 16370 1650 ] w0 o Lo 0100 LEO0 00V Ad SSTaTNdl
Sl TERD THO'D EQGOD EODG b 1£0°0 pally Ep0FD &1%Q 6T¥ 0 iir o STE0 TIe S100 00 Q10’0 2500 HOQVNOT T
R SELD S5O0 00 2100 320D (3 56E'C ST $00°0 £00°0 10V LOFdIg
[54 370 050°0 000 €60 0 8i0'g P0G ¥IQT Tid 5L 0 6080 T8k 0 SOP'0 £00'0 S00°G U 2000 iy TYRLLIHD
ol 2950 6900 £00'T 21070 EE0D TTED 55D HE 10 8000 ATV ANILSYHD)
&'0 2000 'O £00'0 0T oo LIED 2990 7e0q 01’0 S00°0 PI00 SHTIVHD 2V 3
80 sllo 100 030 BLOD . 8F0¢ 35’0 110 [y oo g NENLYS VNGO TV
ol 8810 azoe g0 i) 63010 0 30 0sT'0 100 P00 HELIAL YINHQAITYD
vl [ 9500 E0 D LT00 £50°0 9rga ¥kl oD L0078 LOFO L7090 FHOTEE NATIOOEE
(31 {3k s10'D EODT . 5500 PEOT 2590 LZI'% 030'0 ¥10°0 w000 V13 ANVHSTIS)
' [ LTO'D £00Q Te0a SPOD ) EEA 80070 DECD SISETVIN TIXY|
[l E191 [0 000 Lr0Q 6200 Elg) 951 20070 S0 HUOdVONIS 1dY|
£ 7850 85070 00D €000 SeUo Pe00 700 LEQ 250 BLED 100 5000 9008 GZO'0 ANAAVHE HOLVOITTY)
0z Torn 1s0¢ 00 £00e 4100 L3I0 wen 500 16570 wr'o 620 00 5000 LO0°0 ETO'G 0 TNIVIY|
Il 4] £E0°D S00°0 TE0D 11ED by STT0 LD FO0¢ Lo00 NNIS TEOAYS
(X0 B2 LEGD $00°0 PIOD £5U0D 88K 0 [ 6410 £00°0 POO0 oo HOLSAN .Hm_
Il 100 1L00 s000 108 i BH0 19670 nre €960 3000 ALID¥NIL L'TOLS
&0 UbED PEID POOY £E0°%- 1200 BEED ore d frd ] 2000 AV T¥dO
£ 0910 §100 ¥000 P00 o0 0T0 0 0D vEND 5500 0310 HOe iovn £00°D o0 EC0'0 VAIONENVO TV L]
il [xsq] 92040 ¥00'Q +00'D 520°0 LEGD 6700 6EQ'D HED £5¢°0 €720 LETO 6000 [ 1000 sTog AV NETED,
e SP0'e o0 FOO'D Q€00 L0910 BI0 cvo'n £10'0 £00'0 FINCONYI
0T jA341] LT0D #00'0 $00'0 [33] o LI00 SEOD LIEY TEL0 951’0 800°0 900°0 8000 LTTD YNOTIEE
640 780D 7109 Fa'a w000 $20'D R0 1200 8E0D 1620 800 0g0n s00a [ +00°'0 2100 11 VLY.
67 0FD s10°0 §0070 000 BEOD (90’ el'o 0F20 LEGD £0F0 Sl (0% Al 3100 B HTWNTHES DNIHELA,|
0E SE¥0 F10°0 008 FO0% SEOD £50'q 510 06L'0 BC6D satk' D 6iZ0 9100 L1090 1z [[N] S HHNY|
Fi50 ST00 5000 So0'¢ SE070 ¥S0'0 510 W] £l ¥55°0 5570 1100 1100 1Z00 oI - Avario|
L ¥l 0 L1070 000 00 100 /TG0 £1e0 Ll0¢ T80 w10 &30 Y00t €000 OO0 Tz DONIA VHONOLLY
] wLa 620°¢ 080 £00:¢ FLOQ FIO0 e €100 6L1°0 3£ £07°0 £10g L00°0 3000 [T JOYH
T 5TE0 00 £00°0 SO0 ¥ 1500 ] i5T0 o1eg SHONVES YLINOMHD
F1T ¢ LI0'D 000 OO0 2000 9100 £Z0'0 B s3I0 P10 PiTO LT OO0 S00°0 205D 6700 VIRYINIY A
T oo PO Poo'0 LT0p SE0°0 SLoD o0 6T 0 LUED 448 o 900D (2 000 £20'0 d0d9) AYLS
wIo 6500 OO0 o0 1EQ'D ¥l0°0 TEOD oo <IED. BIED wle #sla 5000 woe EQ00 AT ¥LINOE YNIIVY
68T O £500 S007g P00 ST40 [0 5500 RIDO BlE'D PLE'D 6270 TiTa 000 #00'0 £00°0 000 MIONYILONA ¥v1S
aLly 9p0 0 POOQ si0e Te0Q 9970 SLED asl'g w000 SSHONTAID V|
Epl'0 5T SO0 000 £E£0°0 bpiO0 Tri'n a0g 11£0 LT kLo 0500 B00°0 £00°D 00" 3G HONDEO V]|
PLZO €900 SO0 FI00 (198 650 FETO T 500'0 ADY TIOJVONIS
ESED G010 000 Z50 60D Lifo £58°0 BTED 000 TN SA0IDVO VS|
2800 IT00 +00°0 SH0C 920 0 BEST 8500 39500 1000 FrTY PIOD - 0 SETOMEd
5800 £10°0 ¥O0T 000 9200 1960 §909 €300 500" 7060 9100 YaviLo
G8E0 Zig £00°0 tine £€00 810 CFEG L350 £00°0 000 Bl0°0 [V OMTHSON|
800 2107 $00°0 000 100 9§00 SO0 €00 810 L0 8800 PROD 0a) 7000 000 000 s1p0 alelgt
() 7510 AL
SYPQ $E1'0 S0 0z0'a &600 £E5'0 #00 0 OONTEVL
al 4500 2000 500°¢ faty 5100 1109 950°0 180¢ 06EY OPED £00°0 £O0'0 - gloe A 734
Lig sapow (sum) 3o [CE) [EE) (s} XON [ (RE0I) ON | TEUET) X0l | (S0 L3 | (9001 %R (s107) XON | (Fuat) XON | (Suo) XON E L
wg g ey | e og siomeag | BAbY  (SOK S| XON oFf) | Batepd 1xg (XN BMVIN| DZd T | 074 ARUA | sRng piE g Anog] | Jojesuag | Summeq | Sampy | 8wy | gzdwd | Dzd Anog |asmg iy
(suor) xON +RUNTOH | 0¥ W 1T¥ Amed Anug ] e Amug
v SIOIRIAUSD) sisfiog ARHINY sauIBug LA SI0IBIAURD SI0JeIstan)

apostds] L661 ‘L-€ ISNINY o1 Joj AIO}USAL] [9859 A SULIEIA XON PUE BEQ AUANOY

T-4 2IqE],



2006/P373-A02

£1-g

GLT L 9. zn k4 £T ¥ 1's ORE TS LT [’ ¢ L'p o v 61
+0 Bo0 0 670 0030 000 000 X800 VINOBIVH|
70 (25K ¥rio 0T 96 500°0 5560 ~HDNETIVHD QHY TVaS
[ L0 ¢ ££3'0 00g'0 003D BOO'Q OO0 EQOQ L] LG BLOO IvOYY
sQ R §570 0000 0009 1500 100D 00 000 0605 TE00 Vg
ia G000 o 500D 008 003 3100 LS IPEH ENTIY]
X oo D FE50 0000 a00°0 000 5000 $000 5005 550 SEGD DUNESOTEARE3
<0 000 0 ETD 3609 Foia 5000 5560 T 1T
5] 00 T §2L0 00 3300 6100 w910 RIS 509V
[1i] [E §ar e 9000 3000 €100 5600 WTATE 578 009V
EX e e ter 0 D000 000 L00°0 - EBD'C AYH 20HAML 008y
L0 [ SkP 0 0000 1150 BECD vEl0 FDNIANEIHGHT 059V
EX] S1T8 Z000 SO0 7000 126 1o 600 £E07 PETD 41 SIzD 000 6100 510 7100 E100 FRO 0 NOTHG NOTATHD
i SPED 0500 $000 w00 1200 6100 B 9700 ¥1T0 B0 SHED 8690 610¢ ) D E[00 L0 OV E0TO2 NOHATHD)|

[EHE [ITK) o0 5700 Lo €520 e g 060 5000 VAVNVDTAIZ]

(G4 B 000 I 00 ¥90 i) L0 010T 16070 6200 VOISR WiZ|

p0Q EQD0 ' L0070 300 &17'0 o0 £16'0 500'0 200'0 PIOD ADISAQWLTO ADILA

£05°0 G0 000 2007 T80 00 9T0D $500 TE5 0 7350 60K T 7660 00D 800G 1900 6000 £29G WOLYNIS HOISOAITVIA

9950 P00 £000 €000 3100 QIO Foe Lo SEgD 8850 99E0 809 5050 £000 1000 2060 8200 HOLYNTS L0THN0IADS]

L0 0849 FI0D (55 1T €00 7900 7300 TLL0 6L 0 [N 1650 €200 ZI60 400 o189 €60

vt 700 VOO0 K 9600 5000 Hoe £00 A1 20 FLZ0 SETD 500 5000 8000 §00°0 SEg0

LEC0 950D €000 TE00 SH00 P66 0 L150 00 0100 09 FrOC

T 010 #00 0 0L0°C Y ALl Bl 9TE] 1190 700 1307

€670 1500 £ 0 E 9500 9560 E4Z 0 1E20 5100 669 S50

soT'n L10'0 £00°0 +00'0 6200 1500 be0'0 £50'D LELO 9640 5910 G070 L0 TIo0 £00'0 OO0 ¥00

() T01Y €050 b500 ET00 9IL0 j ¥ILD 9190 7196 Y000 £200

. 60D 1500 E00G 500 €700 Sii0 507 0 L0 [ #0100 200

7550 ¥i0C G0 E00°0 40D SH0 0 00 €200 EEE D eSS 560 v6L0 oL0 1700 3000 100 5400

0060 8500 €000 000 9E0°0 5500 oIoa 0T 750 1520 0050 250 1100 z100 300 000 00

025D 8500 ¥00'D 1206 oRra 50 [EZR] ¥S50 51690 6000 00

(L 6160 €000 000 TG w00 £rr0 7900 sl | ol #90 EETA PR TE00 ZZ00 €100 1600

0 500 €009 ¥000 0500 1500 £60°0 oD ¥85°0) 5650 7660 L5 6000 6000 5600 3000 TI0 0

150 0ta e E00°% 000 §e00 - | 1500 Fr09 6730 P50 1 1760 31870 5690 S100 97010 7700 ) I

b60'0 6000 OO0 100 g L98'0 PEN0 £50'0 £00'% 200°Q ST

epow (S eI T (suay Fuo RGN | el | (500%) NON | (5903 NON, | (S0ov} KON [ (S0} KON | | (FWe3) WON | (Fuvt) RGN | (sua1) KON (rat) KON | (FUGt) XOK | (5001) 20N | (5U6T) 50N

UG ERI0) | %0 SOTIAUID | BATRI | XONSIND| KON MY |Bauwpy i MON B DZd I | 024 Amug | enneg g [semup fueg| | ioemuen | Suyel] | Sumy | Saspy | ozd e | ozd Swg |snmg meg
(sum) xOR +Buymop; [ v ig Iy AovE Anog wI | Ay

v 5107150y s1eloq Kmipxny sanIzug e SI0TRIAUA} SIORIUSL

opostdd /661 ‘L-£ 1SNSY 91 0] KIONIAT] [958, SULEIA XON PUE BIE(] AIANSY

T-d 29eL



2006/P373-A02

La1qeaudde 1ou sse idigstBels 103 SUOTE|NAE] JOWEIISED

vi-dg
STHLE OZrL oThl 0Tyl SiLi |t | 200 | 9AMdE | HONINGASCNIYGNIAH
SToLE oz el [ Sl b a [ oon [ 9SdE WOOSTHY TYANIRH
S ThL 030 080l [EY osel [ € a | don [ ivAEE XLSVNAO IVANOAHR
5ozl o3| [ [ 0051 | T Jooic} € d_ | 20m | xmae STV NINYH
ozl 0F% o avgL 0651 | T |GOE| ¢ q | 350 | gasg NOANG'T NIENYH
= e vZ8 bis 0zs | b |owol§ E Q[ 00n | doWr_ | 390nE ROLONIHS Y 39u0ag
CELE Sivl EICHH EITH GEL ] ¥ a | Son’ | indde NOINI1 dHAT
L §30L 3861 B oSEl | ¥ q | 5on | vt NIV HaAT
A 095 058 095 ooz | ¢ Q| o0 | TW0at BOAVED AT
[ 959 955 553 aE | € d | Son | ZHia DONIMGTD BEAT
SIL OFOL [T avD1 moer] € g [ 55A | £20dt NOD VA SSHEGNE
arL 3801 B301 2801 006 | 1 [00el | € |o9El] T a [ T5300 | fRYH A0AY10d HI0G
[ 0, o8 G2 nol | 1 | oo | & Q| Jon | 614w 4I5VE Lyaug
STvL o501 (LA 0801 orel | ¥ q_ | 5on | ONKS "~ TYWNIERD
S LAY o001 9001 [ =S g | 350 | TNAD STV SLSVHED
509 088 088 . 028 R G| oo0 | sxdse SATUVILT 9dv0y
05¢ D08 2] 408 oodl |t d_ | 00N | 6 RANIYS VINEGI TV
[ 008 0 008 gool | v Q| Jo0 | sl MELHN VINAQI TYD
099 096 056 095 o0zl | 1 |ooel | & q [ 500 | erzde ADOMEd NATAOOUH
25 =D 5L 9L R a_ | 9on | vAIen VLS ANVESTHE
5T8 9021 il 00zL 60T | € (o011 [ 1 [oosl] 1 d_| D00 | tdsXC FEUIVIA TV
SLET 000z 000 G002 DOlz | & |oosc| | q_ | 500 | §IviA FHOIYONIS 1V
0Ll ozl o211 [HH 0071 | T joorl | € d_ | D00 | PRR3E AdEAVET GOLYOITIV
fis 308 B SV ool | € a_1oon | Zvid OO INdVIY
6 oZL [ 522 [ q_| vil | 8083 NS A YS
iy 305 205 805 0L | % qd [ vil | ana WOISTH 1H
SL5r 085 085 [5H] ok |t Q| HOL | dxsd ALDVNEL LT0LS
ote [ [ [ a0 |t d_| HAW | PZiHe AV Tve0
[ L FOL ¥Be G| ¢ d [ EAW | vHaVE V.LIONINHVO TV OH
S TS [ 9L 052 oLl | 1 |osa | € a [ HAN § e TAV1 NITA0
(153 305 805 509 oL | ¢ q_ | dam | sAuH VINOONVHL
g [ 008 o0g o0l | & a_ | AW | pwEdL YNOTTEE
§IE o oy B o8 | E a_ | aaw | ansa TYAY
SEIzt PR 9L 8941 orlz | 1 [oiz2| € d_ [ ¥aW | sBLTd ATVNTIES DNDMA
059l [ [ o0be_. o0uL | ¢ d_ | dan | _siads EERGNY
05381 [ oavE FoFT 000t | § a_ | wdd | GNdde AVATION
FoLS FEbL VEvL FTEL ¥%6 | ¥ FEEEEETE ORI Y EONIL
ST 10L oZa1 720l [R [EREAN A0 a_| 45 | isad OV
$&'906 THIET Tolel ZEIE] ERIEN ST a | 3o | éamdZ STONVESE YLD
Sar 0L 0zL [Ty ofs | T | 006 | 1 a | 0e5 | D1IE VVIIVA
[ [ 089 (TS 008 € a [258 [ +havi dT90 MVIS
T 25 Z5E [ o | & a | oog | simae ¥NOT YNIEY =
SHE 098 095 095 0L | E a_| €08 | aags ¥AONVILOUd EYLS
S ZiE [ oFp [ oss | E a_| 09 | saam S5IONTEA0V
$TOL ot ok (I3 055 E a #04 | (03TH HINDIIOY
T5t [ ZIs [ o |t d | neg | modc TV THOIVENIS
3 00P v oot nos | € a_ | nEd | erie TN SROLVIYS
[ 5T T5E TE o | € d_| NEg | askD EREER Ll
TEIL o5k S5k 55k ors | £ d | nEd | sla® Vavalo
BE 0% [ [ 05 | € a | neqd | nHr CPw OMIHSON
SiT - o0 00p [ o0 |t a | nEd | isrid 100
=3 [ 0% [ [ H d nag | waoed A
ST 00% [ [y [ a_ | ned | elndA QNTHVA
ST o0F [ ooF aos | € a_ | nEd | 9omaf ERL&CE]
N wssl | T | R0 %08T | (R0 %0 || | R0 | v | B0 | oA | D0 M | G0 | eGAL | s9AL | ulig ey SUNN S
A FUOEIOK | MY SAte | MY DZd | MHeSIID sioel | seidug | Ersan
~oimg

aposidy 2661 ‘L-¢ 1SNINY T J0J AI0JUSAU] SUOISSTUI [95S9 A SULTEJ XON puE BjE(] SIANOY

(A1u(y suonemore)) JojeIauary)

-4 qeL



2006/P373-A02

10U 258

7

HE[R R0, SRR

£1-49
LIS [ oun | oana INOSIYW
WIS | 300 | JZM | ~ASDNITIVEHD GNY -VES
WIS | 000 | HusM STYOVH
WI5_| 000 | Wdm A
S [V [ eor SLSTRHHD SR EvIN
<L | wiLL | NINA ~DANEENOTEATEIL
LIS | VI | o PEORICERY
+18 | VIL | amx LTdS OO
«IS | VIL | d0im SEHATI OVS Q0HY
+L§ VIL [eET ] +A¥d BOHAEd 000
*1S | VIL | AHTY | wHONSONEHANT ODuY
[ ] a5it 0921 ooy | 1 100z | | 0| VIL | THNm RODEYG NOUASHY
[HH] 0941 9L T -08L1 oot i oot ] J0 YIL ZHTA O@OVIOTO) NOEATHD
[z 766 255 66 o6Z1 [ 1 |wel| ¢ a_ | ool | soxy VAV W
758 756 i 66 o671 | 1 okl | ¢ Q[ Jon | 40wy VOTEENY NIZ
[ 008 00F 008 ] Eril d_ | 5on | movh AIISAOULEC ATHNL
[ %6 056 196 VL [ T 9006 € Jooel | 1 Q[ DON | 21 | BOLYNHS NOLSGAITYTA
55 055 (B 096 I R EER I Q| 000 [ §X&Td | WOLVNES LOTAN0IACS
AR 0] ORL [ Ovi| | [ase | 1 | wos | 1 fooct| ¢ d_ 1350 | dwia LOTHIVE ONvT-vag
= T A 7101 05 | € [o6El| 1 q [ 900 [ wAmo | VIVAHLYOD ARV Vs
izl WSLT 051 [ AN d | oon | zAiA MADUYHD NV I-vAS
FHI [ Geal 0291 ETANE a_| 9on | s VOTEAY 1000
fi2) [T ] [l @01 | 1 oot € q_ | 5on | s HZAZHaYEs ¥AN
05§ 05 i [ 009 | 1 Joaon £ | 900 | DNAS HAV ANNLJGN
568 o33 i [TH 06T [ T ool | & d [ oon | _soas NOSHIZTON
09 Usa 53 [ 0001 [T Jooni ] ¢ Q| 9o | doas AT TON
ELEL [T 00T o0z oFs1 I | 00%E £ a joieh] AN FNVHDIOW
0s§ 008 [ 08 0 | ¢ Joon | ¢ d_ |30 | e ZINA1E CNIA
[XH] 0871 [FH] 0821 - 0%l | T [0a91 | ¢ d_| 200 | SAISY HVIS AN TAN
SHIE 0TiL [ OTIE 0001 [T | 0091 | ¢ |ooee | 1 d_ | Jon | nzmd ASRLVI NTEVIN
§995 2] ¥T3 s 076 | 1 JoE0l | E a_| Joh | SNWEA WISV UV
SFIT [T 0ZLE 0zIE D051 | € | 000t | I | 006t | 1 a 350 | ersno ASTIVA ART OV
235 [ [ 058 ) wIr| € a_ ] oon | noa BUNANSELT
v} | TSR | N ien) | (RO DR | | 100 | A |0 | e (00| an | A0 | sAL | edil | uRg s surep] digg
A BTo | S | MY OZd | g esmeD - . wiopes | audug | sy
U0

(AJuQ) suomEInofE)) I0JRISUIN))
" aposidy 2661 °L-¢ 13Ny 3Y) 10] AIOJULAU] SUGISSIUIY [3SSDA SULIEJ] XON PUR BB AVANOY
- T-43IqEL




2006/P373-A02

Lo0 3z

I ) JOERBL)

Rl ! or-d

0100 £1ag 5606 LTIzl o1z 96 €000 Fla0 55205 HEIR [EX1] [E= TThE 5T 75 E0NEQNE T AR TVANTIA
al0g 00 $606 izl Bl %5 ZE0 0 T BEPET FHLOE 1871 362 L5ET Za1 ) WOGHANd [VANNAH
8000 0190, At €336 [ ot 0100 1500 B30T 59TET 1871 5T B0ZT 56F Wg ALSYNAT [YANIAH
€00 L1F0 SEETT FList oz6 Pl ShT0 100 3t visTk 18770 9% TSt 31 81 STHVd NIINVH
T 56 SELI Y] 3 LTl tho0 ¥700 TyE3e 6VBaL [OX4] Teor [if3 51 X NCANQT NURVE
9000 8OO0 BLTs LEOL ilr 143 700 [xarg] 02102 LEIQT [T 4] eLsT hd bl 1671 96 L S90IHE NOLONIHEYM 3DH039
9000 1050 1675 0% i ies 5500 500 SESSE 1620 S0LT 753 161 561 NOING RAAT
2000 o100 5063 T1i3 S 089 - B0D | L5800 | SHEL 187] 8361 TELT 087 197 WHOYR AT
o' EQO D THOT 0652 Gl [ L1010 LI0D Z3E51 1821 1411 10T 60T rE AAVED YIAH
1000 [ IS¥T 151¢ 161 ST 610 DIED 11691 103LT EEA DTEL QBE] 19T LT DNIAWO T MEAT
AR 0180 1999 2558 075 £68 00T BLE T YERTT TEISE 871 Zi61 1561 [ 681 NGOV SETLaNE
60 0100 5965 [T} Fhg 035 50D 8700 EZIH §8L5Z E] [543 €102 107 1) NOQYNoH 3100
L0000 £00°0 L6ET FLOE LBl oFL L 0TOD S 100 $ETBT F6161 3ZL £ 61 (<44 iz HIOVH LOFHI
00 2000 SEOF EELRS SIE S LEOD 200 VESVE BLEST 1871 6ial QToT Bt AB') TYWLLEHY
2500 8000 Sovy [ 0% TS ZE00 () S158C TL85] [EX 5T 0708 9TT WwE NSV INLLSVEL
5000 00 9E95 Sv0%, [ [ ¥e0a 1700 [EE Svl6 T5¢] Fiil Ter1 56 [ STTAYAD H4Y D
5060 000 (= S0v5 00k 05 00 8100 5661 bl 53 2551 556 561 [ NALLYS VINMOATY
000 OO0 BR6Z EPRE EEZ [ o £20'D Fos61 SLPOT 1871 8551 B6¢ [ SE'L 00T “EALIAN YINGOITY D
1600 5050 Spi% {HT] 037 [ L0y 3700 E9LVT BBECT [ TE61 €861 10T 07 F0ANEE NATICOEE
E0OD Fon'a 653T 689E 2T 83T £20°0 £T00 LICDT S6QLE 187zl o091 b1 x4 FI'Z AVLE ENYAsTEg
[ 100 9394 2] 009 [T DECD EZELlt 1 [GeLT 1821 5474 [[1i4 Il T8l SUIYIN TIXY
5000 1106 [N 8595 €80 [ ] [EEES ED 1871 izt OTEE Y 591 SHOIVONIS 1V
o0 200 SRTF 0BT Tt 67 5290 9Y05T FIL5E 1821 60T 60T L5 91 AUAAY U8 HOLYOTTIY
F000 100 Tivs ) ¥ BES £200 5D [E3Ti4 SFPEL 13t 2591 [l S61 [N GOTNIVOY
OG0 1000 TI5Y 6715 05 OEF (Y] Ver o 5T £350t 1§71 [T S6L 862 L NNID YANVS
Y000 000 E8E ¥4 [Tl 52 7200 0TO0 Felog 081 [EX] 51 RO¥T &T 6T 4OI5AN 16
500°G q004d 555k 1085 orL £5p OO $T00 .81 7052 1821 3041 £561 157 88T ALIDYNAL 11018
1009 Zi0a S6l1 LE5T TG [ 1160 100 90La 5566 1871 3L il [T i3 AVH TYag
€000 Fo0n [EH THEE [T54] i b5z %00 #2040 Z90TE 091 8T $HT 0 4 %3 VIONEE YD TYIH
<003 L0070 53 0579 1871 [ 105 5200 5000 29822 SYHEE [E4] 531 0g8l 50T 17z AV NITED
#0003 5000 V63T 3z 1821 PE 3 1z00 BT00 BSESL PR3l TgEL Zi €521 TFT T3 VINGINVEL
200'0 3000 ¥eig T£89 18°T1 Dot EES LZ0'0 5700 DOFFT FT0EE 18T 5061 L BE'T Ve YNOTIH]
[ Péoa TLGE SULE 1521 Ter 62 3100 Flo0 [ 3EETI 18Tl EH] 56 8T W7 V&Y
T e FEELL EIEN [ VEs sott BTG 4] GETRL £000¢, [E5) 3019 ov5 ST 50T SAYNTEES DNDILA
L1 [F5] ] HET 5] EeH] st 1010 8600 SLLIE £11%8 827 voIL [ €% K] EEREn
L10D 1200 ZLetl HES] [F£4} 00Z1 05T o1 g 560D T5365 Thise LEA S&iL $i69 A 67 AVQUIOH
000 0P PLLT $9CE 13°7) LIT BT 7200 £20'0 95861 1960T 1871 Qscl 590 60T [5 ONC YO
1000 000 EESY BLOL [EXa] A T55 UE0 D 1208 [Ei7ES [ilasd 1821 [1AH 051 [ LT DY
G o100 sk rels (B 0% 3N [ vEve ¥azSE G95IE 1871 ¥SLT Yo 602 L8 SAINYH ¥LINOMD
000 000 TI9F, B6EF, LK [EH vst PEEi czo0 3U85T [td 5] 020% 1oLl 157 ST VPRIV A
050 E06D [ VLot EED 81 obT €200 VIT0 012 £TZ 131 5ol TeLT =7 LT FRGRaty
To0a €000 S5eL 500t [EEA [ [ Zive €100 30711 86LT1 54l 58 1Z6 33 5T VIINGE VNIV
P00 5000 185 VREY (e 032 05¢ 200 0t 0 G1p0T [T 1371 ¥551 STHT 587 sSE WEDNY.LLOWA VLS
000 S0a §132 C50E [EES [ 5% Bl00 sto'o EF151 ELOFL [T B9T1 8601 %7 53 SSEONTEIIVE
to0 g o0 8187 BSLE THTL [ [ 3100 5100 STHsl oTLL 82 [ ogEl 167 0 HoNTaaIvd
] 00 5 ZiEk [EH 55T TrE viaD vito BT 86612 1871 [Z]] L 1TE SeL HO¥ THOLYONIS -
0040 ¥00 0 95T 185 00T 9z 9160 51079 [l [0 T3zl oLl 8511 X1 06T TAIN SNOIOVOVS
7000 000 55TT 900¢ ] A <tz Y100 7100 12821 LGt 1320 73 [EZ0) B3 BT D0 ST Ionad
000 000 vort 1817 [E%4] 3] 1.1 5100 9100 T60rT Tesyl 1320 oLl 8511 T4 ¥T Ya¥al0
[ 000 Sab1 TT61 T4 AT 5T 2100 2100 3E05 1 LEN Bl 5Tl Y i [P YN OHIHSON
[ W00 2957 19§ 1871 00T 97 9100 1100 585¥1 €5E51 B et 6611 S8E o0t a0
1009 000 EAll LEST 0K} £6 [l 700 100 011 Tl 1871 958 88 oLZ 75 ATS
000 Vo0 D 952 STE T8zl [T 52 9100 3100 SEEPT 53¢ 1821 ZEl 1911 5T 067 OO
£00°0 £060 7952 SLLT 15zl [T it 3100 F $£091 (14 [F34] [£34) 1601 k3 W ¥ 138

GUO XON | (U0l XON | (8) XON [CET W) JZd [T A 1 euo) XON | (5003 XON | G0 %ON | (Y ¥ON | an® [T T Ginog} | Tanoy) ey digg

Jzdwa | Dzddneg | Dzawe | ozddnmg jovaswasewfus | Dzgipa |0z Amig D g (3w nugasmna) g (s Knug|  esn) | eI I fasing Anegr  swry sunl,
poady ampap avASKE 51U I (81000 AU
ST -
poads mipapy
{DZd) 2sTUD) SUDZ ATEennRISL] asmIy

(ATuQ) suogE[nOTEY) JOIRIRTAL))
apostdy 1661 ‘Z-€ 1snny a3 10J AIGHUI2AU] STOISSTI [aSS9 A SULIRIA] KON PUR vl ANALOY

1-4 29®&L




2006/P373-A02

WI1qEDI[dde 30U 2w Joy ) J0ymiauary i-g
~FINCSLVIN
SASONTTIVED ONVEYES
SIVTIV A,
wYind
W SIEHD SNTEVA
LDANAS SO qa 83
*300 ANT
LTI OOy
+EAATS BVS 00V
+AVE JOHHNEd 00UV
~AONIDRHET BITEY
Ti0Q 109 ELZLT 2121 132 088 £56 05C [ 7800 5500 96654 66E65 1871 371 Li5% L EH NOBTHO NGHATAD
Z100 10e R fA1431 RE o2 €55 05C [0 ) 0300 95569 ToLrS 5l (25 Fher 60T e GAVICI0D NOUAEED
woe §000 BT Zivs 1321 155 050 0 160 (R [T SPEGT 5} SLIT 1622 [ it YAV v
00e 3000 565 €835 132l 158 050 ¥S0 200 ¥i657 SU9TT 1871 Fz 9L WE 1 VOB MIZ
200 3009 ¥EIS Zing [EETS 28 050 90 90 B0ZIT LLEET [F34] YLl 528 [k 4 ADISAQEISE ATINA
40570 5000 5719 BGIE 1331 [H] 950 9% ¥20'0 TPSOZ T [E¥i] #057 525 5l i WO LYNES SOLSOAIGY TA
000 1000 5519 1955 [EET 028 530 ) ¥I0e ZE0SE UREIE 81 6561 ROLI YT A MOLYNES LOTIN0DACS
£00C o100 1959 2838 1321 €69 053 99 ¥00 YREOE FILIE 1821 TIEL ELFT Er3 . ¥i% ICR1¥d GV I¥as
5600 3000 TEIL SLL 1321 w9 059 ¥ Zoa FS9E L1762 8Tl §rSt 1822 &L 50T VTIVIHLYIO GNYT-VAS
190 1100 £l [1%5) B AT 050 190 Srog [ T [l THiE ELTL [} 51 VEDWVHD ONY T¥as
zZ00 5100 3401 LYErT TEEl FE 050 199 900 ¥BSES 60625 821 65k st T K VOTEIAY 10060,
<000 5000 varE 5ol% 1821 [ 620 i 0 5700 GFIIE COREE 8%l 753 [ [ i1z AzATEEYEs AAN
€000 ¥00'0 6867 EViE 1571 [ B4 B S0 SFRIT 1015¢ 1821 €141 [ PTZ B VI ANILLIEN
#0010 oo 83TE ZTTE [EH] 13 () L0 EZ0 0 I B6GIE 1871 #651 [0 TE A NODWIZ TGN
[ 5000 BEZE [zt 5z u5% [T8 520 850 £Z09 [ 96607 1870 R651 SE01 1 S51 JEMTON
800 Toe v 3096 £} S [ 520 8§70 0500 L10F SHIgh EE1 SEbE [ 7l Sl VIVETHOW
€050 w000 685E Trat T8z €T [IH 520 320 STE0T ST 821 ¥E91 F FT 40¢C ALNT 1d SNDA
g0 1160 8618 7201 18T 072 [1H] 0 £90 [ CEOVE 1871 €562 £59E ZET 0z V1S ANYNOTTEN
700 5700 #8551 SHo5T 1521 o551 50T 0 50 $i60 () 07589 1871 1505 EiES 21 [ SEHAYI Ha O
5000 5000 825 LEOL 1321 [0 &rs 050 190 5209 Fi551 56702 EEL 0551 o091 681 ¥51 WOLSYD THvN
T 0 ¥a0 ¥3561 &miZ 1221 R 0691 00 ¥ £500 (555 SSELE 1871 ins G bl 1 HSHEVIN AET IS VI
S0¢ 8000 9655 c1gL 1HE ov i85 50 150 ’ Y00 0562 EZ0LT 371 OZEL 6141 [ [l DEAANEILTT
(suo xON | Gue xoN .| (@ 0N [LE () DL [ a {eanb) (snou]) ot0r] | | (5603} XON | (FOof) %00 | Y %ON | 99 XON [CTeT] my L] (Fmoy) T {sancy) aurep] dugg
JDZANXE | JZd AR | 0zZdwR | DZJAME | OVISIWE wudus | DZdaxa | ozadeng | swnp [ pzgAnog | | eRmugnxg esing Avug| s g fesincy inug|  serun aswuy g [osmuy) Aoug|  awgg, suiry
pavdg wipagy 2ZdwH Ov4smMa siruD Uig @) Lavg
souFus
pavdg wnipag
{37d} 25100 FUGZ Amuonnesasy il g)

(A[uQ suonemore) I0jeIUIn)
spostdy L6611 ‘L-€ 1SUBnY 2 I0f AIOJUDAU] SUOTSSTIUE [9559A JUITEIN XON PUe (] AIANoY

1-9 2Iq¢EL




2006/P373-A02

1ea1dde tou aue sy 10 SUORYINETET) 03RS0 37-€
510 ZSTLLL £S5k 0g'El 1600 A FrrTE S3ZET 1821 €15t LEzl 80 HONEANIIAANT [V ONLAH
$00 TZELE 78T 6100 it0e THZLT LIEDE 1571 Grel L55% 91 WOOHA R IVANITAR
370 TPSBER 755k ¥100 10" EFIEl EvIE] 18721 gzl gial 60 ALSYNAQIVANNAHE
520 [T iR ¥T0 0 (A 01T SO91E 1811 £851 1391 760 STIvd NIUNVH
150 Sour 570 T 72 TF61 OZEIT EEl £L51 <502 ETH NOGNOT NNV
350 LESOLE T0'69 000 600" 0Sit 8578 18771 14E o9 L0 FO0IRE NOLONIHSYW FOu0ID
(1) FIELBS GO ¥Y [ 250 6506 15961 1871 0L FEST 20 L NOIND ¥HAZ
[l [P 36LL $100 £15°. 1EEET [ [EEAl =301 106 580 WEOVMHEAR -
910 SGLSP LI8E €000 100D 6857 9L58 1881 §6T f1s 7540 YD HAT
[T SEEPE 595 w00 5000 50t £0F2 Tl LIE 255 56T DRIMOTD YEAT
[ YrS oY PR w000 o0 TEEE 0LLE 1 057 9L ) NODVI S5TIIPE
TED ShE3sE 06, Toa S0 BETH PTaY [TE4] 048 8301 95 1 A0QYNOE §100
EFD §970¢E czor €000 2060 200¢ 555 21 54 iy 30 FIOVE LOTEa
ve TERLEE 055E 000 G000 SOEL GL08 B ZL 81 oES ) RO
1€0 LGP LO0% 5000 100 [ SL901 IR'ZL EEL £ER £3°0 ASAVIN BNILSYHD
W0H LOLGT 0T a{0n ZLon 2 €001 2] e SEE 580 SATIVHI 3d¥>
LD S0LTY org 4000 0T00 [T PEELT 1821 155 0k ST RNV VINEOI TV
s GlT5EL A 7109 oo Toi11 ShZ01 1821 108 008 001 AL VINACAT VO
[ 5999¢ e or 100’ R 65 5801 151 o [ 250 HOAIE P 100u8
500 BELTL ST ol E15 0 ) BTl BBTLL 182} 36 156 E4l VLS ANVESTIE
¥E0 BOT91L a5 6L 8000 1o 4168 3idl 871 0Fs 008 190 STV XY
51 LELE0FT GTLL £100 1708 SSe11 S3LEL 1821 [ 151 €40 THOIVORTS TIY
L SOLEEY 3% P10 1508 TETEL Dil6L 1521 TEoL o5vL G AXHAYEE JOLYDITIY
[F20 BIDSOT U5 £E $60 0 P00 STeh i) 1871 5T Z6iL 00
$10 695091 06£7 3000 3000 L169 (165 1821 o8¢ 0% L
K] FlEvs] 0z LT 000 g e85C [ 8L 12 9Ly 8LD
150 BZPIEE E2TE 1000 Z00T £ES8 $E1E [CH (i [ S0
TE0 £45T6L 3646 1000 500 ¥LOL T8LY 1820 [ L 1]
600 10582 EAE 100D Tl00 £5v9 #7021 (EZL 505 [ Tl
vl0 BOTVTT oF LT G000 t100 £11% [ 1ETL £eF [ (141
[T BISIL 80T B0 0 6000 THES 30€8 8L EER ) 107
EIN) SRS LY L6731 200 0055 339L vt 18Z1 a0s iz €00 -
[F1] 090LT G 500 o100 €56t [ TEZL 13 il se 1
iip [ETH] 9% ZI0G $e00 69501 $r3EE 181 4 B9LL [
(40 595461 98 EILE 9E00 ookl LS R 0911 (It 050
70 THLOPT SLO1 100 5200 TLEST BSOET 1871 00Z1 0381 B0
500 0z808 911 900D 100D Bb5S aked 1871 [132 13 190
i SEFFEL SL61 €160 109 Q9L1T Trsil L] 816 106 EX
[ TISLEL T8I 5000 G200 el [EE 1591 099" &80T 3¢ SHSNVRI VIO
¥ID ) 581 [LE 3000 EVBE 939L 18T 9% 58 WAVIIYA
¥00 [ [ 9000 1709 5575 S556 1BZI LTk Ak JTH0 HYLS
T10 BEELL BEY SO0D 00¢ [ SLET [E1 6Tt 60 o VIINOH VNIV
T4 BLIIGL [ 5000 105 ZRiv 5956 T4l ELf i3 o WMEONY11049d Bv.LS
BX 190681 O EL 8060 000 SH0L 0L 1871 055 Sz ST1 SSIONNE4IVd
50T Tri% 1861 5050 S0 S70L 2152 1821 (5 521 [ HONIED¥d
YT B3T6IT BT 6000 [ 8513 SLTE 1341 (S ST1 [157] OV JROIY NS
. 0 T TiEst 008 000 30°0 ey TL9E 1871 005 ST Lo AN SNOIDVOYS
i (3] SEEL #0070 565 0 LOEE 359C 1871 ist £ [ D0 SFI0NEd
500 TrLS Sl ol o 5000 Teey 5189 18T ZhE 55 ST i VAo
LEo TeresE £E68 €000 000 95T L83V 182l ohz 5% (50 3] TPV ORHSON
$00 LE6ET 001 2000 W ¥3E1 TEIZ T8 TL €51 51 30 7o TQOH
§50 YITE5E 86611 400D 5000 Gr1S TE8e 1821 [T Ets [ 191 TATd
5D S607IE 35 201 cido Zo0g 0TZEL B3] BTl ZEat arl %I S0 QONEAY
150 8801 5E 1000 000 TisL 1651 15T ZET (3 30 [0 0¥ Ha
(Fuc)) KON &) (SN} BUIlPIOH] | (PUD1} XON | GUOFXON | (3} FON, L3 [SRRT)] SRy MY EOEN (RN [ BATER RN g
Bugimel] | %ON Buipmor Bammp g | Spuepg Anug | Raveid g (xON Swepy]  Bavepq | Farmpyuxg | Aoug (S| Anag
fneg | Jvasia
NP JOF sourdua
Supoon powly
JVASHE wnipay I
ELHE FupATSURA

(AU suoTienafe)) I0jeIaian)
opostdy £66T ‘2-£ 1Sn8ny o) 10] LIOIHIAT] SUOISSTUIE [SSS3A SULTEJA] XON PUE B1B(] AIANOY
-4 AqeL



2006/P373-A02

$3[R21|E6F 104 3F FdISWENT IOF 5UC QENITEY) JOdIIuAry m.~ -q
+VINOSLYI
STHONETIYELY ONYTVES
TV
A
»LSDATEHD ENTEVIT
SOUNEEHONIUE L
»2OUr H114
+ITHId3 OO0V
WHIATE VS 008Y
+AVE GOHAMTE] DO9v
FONAANI AN ODEV
} }
000 GELL 331 I 6160 6100 60591 60891 EBLT OZED 0TEL S0 300 NGOTIO NOWATHD
790 TIL6LS igtl 0gsE 5100 ST00 60651 L6TET 1821 [ [E] SLy 01 COVE0T00 NOEAITD
00 BEEFD 45°€1 g 2000 $000 10%L 1821 s 795 550 1570 VOV Wiz
310 VSL051 561 LEil gi00 o0 8EE01 1820 I 018 § 260 VODITAY WIZ
100 SPTl £5E W S600 8000 7485 1871 8 [ 90 ADISNOWLSG ATHIIA
£ - TEPIOE LSED S9EL £00°0 3000 6LEL 1E%] o8y SES 050 090, MOLVNIS JOLSCAKIV IA
670 TE053T E5ED i 5000 600D £518 TECL 00F o8 o %0 AGLYNES LOTINOOADS
05 (it E5 il TEES £E00 Tioe BTELL IEZL OpET vES ST $90 1orilvd GVTvEs
510 ¥Z685 1 L6l Bl 9000 60070 Siss L§Z] otk [25] 5ED 550 VIVIAHLYID ANV I VES
o 1680TF Rz 0052 aloo S0 05E1 18ZL TEL 5807 Zal 50 MEOAVEL) QY - VES,
€1 ST6E0Z] L5 €l 085 Liop 91070 1rirl 1821 EN [724 L0 150 VOLEINY 1I00
[ [ Sl ST6I 5100 6100 §0851 ¥l [0 ozEl 60 or'l TZITEEVES AAN
500 12508 L5 el 08 O 100D 2100 I 18T B3 53 90 - 301 ATV ANNLIEN
50 SISEIS 551 TIVL ZI00 [ATT 60201 1871 SEE 9£8 560 S50 NONIZ 1O N,
LEn L3VLEL L5711 [N 1100 1100 FEEDT ] Z6L 108 050 60 ARNHTON
60 175028 151 T9°8L 020D 1200 HES 1371 [ [ 75 S0 YNVADION
) TrovLy B €9 L1606 1100 T R i) 98 901 801 ALNTId DN
B SE5E0S 30TH S160 100 L56t] 1] 2501 2801 530 s§0 Y 1§ HNANCH TN
£ 0 E0ZLRE [ L0 ZEdo 06T 821 9611 R8T BE0 £ ASLEYIN NIV
X RTELET e LE $00¢ 5000 18k T8¢l i3 308 741 540 P45V HEVI
690 TBLOES 51T 5107 9209 viEee 1871 oF01 oZal 50 2570 ASEAVIN XEFIOVIN
900 LEES 059 €00 8009 S1SL 1871 0zt L85 sT0 90 - DUNEANILNT .
(B0} XON @) (=) Faifeaci| | uom) XON | f5008) %O & [(PT] URA U NG| (n)Jrs) BanEp SumN Gig
SupEoy | 0N Supmon Fareyg uxg | Savepy Loug N Esmeyg| Savepy  |Bampgang | Aoug | Bampang| o e
fauy | ovasd
wuifoe
poads
wnmag
Surmog FulIaanalmpy

{A[uQ suonemoTE) 103EIAUN))

aposidg 661 °L~£ ISn80y 21 10] £10JU2AU] SUOISSTILY [95S9 A SULIRAl XON PUB Bie(] S1ANYY

1-9 Jqe],




2006/P373-A02

-0 d-

seg] 81e6il L] sese] svee|leiie] zetee] oos[ 0] s 0] 6k sgzel  vesll]  Goe]  OLBLL] 8Ly 0l

z6T| v 00L] 6Y VL] chge] £452| 26/m] Jeigig| 00w o[ 64| o @i 6972l OLBLI] evee|. og'gll] 1zl 6

o8| svenl| sLzl) ciozl s5vz2eiore] seroie 003 ] o s © B ovce| 958ll| coge| Zusbk] 95 g
sUD7

s8] 51691 6LZL) D9'9E| sYvZ| LeieR] L6/sg| ozl ol g| ep|  ez| o1Buuwmey| zoze]  seBLL|  JeEe|  JoBLl|  sHL 2

(suoissiwg oN) Uou P3| 46/5i8] Lois/8] 00T 8y eg|  8F|  te| euoz jomo|  Jtae|  I9BLL| JEeE| 4 BLL| taGl ]
L0g| Terl] L0°0L] ov'Le] 2o'62[ e/siB] 26/s/8] o8E| av[- 1e| o ei| suozBuwEsq| T /eze| JeBli| 19EEl  9BZLL]  BZ6 ]
597 e0val| 8211 T8LZ] 22 G2 46/S/| leGR| oGel o el o sl \oze|  98Z1L| S9esl  Zzill]  GES ¥
€0€| zL'evl] Gv 0L ZS0e] £9°2Z] L6/6/8} Z6/5/8] 0CL] 0] ©F 0] &L sogel  zeZek| zowel vesll]  8gs 3
88| 1zooil s611| z1'22) eevE| L6/5/8 I6/Gie| 090] 0| &L| vzl vl zoze|  vea] ZrEe[ arefl] | Eov z

(suojssjwig oN} Do pIBD| 26/5ia) Leiesa| ov'dy|  ve| PL] o 1 obeiq Ueg|  elze| LLUZLL[ ZLzg| ZLZLL . 000 L
_ | [ I I 18foiseq] £96 43

I _ _ ;

(SusissiiS oN) uon pioD] z6/eig[ ser/e] zcg| 0| ¢ ¥ T cBaiques| zrwe|  Lvzvi] ezzel v ooo zL
v6e]  ©L0] es0] esel] cov[zeia| ieiiml eiz| v el o o2 zitg| IV BGZL| gviiL 9B LE
ey 9L\ 2805 Lg'oz| Ze'e| 28/ Jeissi oobl 0] o0z 0| 6L gsze|  svali] osze|  sgiLL]. esTh cl
60Z]  960| zv0| 696 6z¢| Z6/i/8] Z6/48] 009L] Q| BE O B 08 Zel @6/ZLL| edZg| JGZLL]  0E® [
oeel o060l Joo| 065y H2G Ze/L@| Ze/B] o008 o] € 0| 6L veze]  £54VH 7978  wwlil] g0l B[
V] eee| szo| osel 1ez[semm seiel oozl ol el o il i628|  Wwill| wsee| eziil|  osE i
o] vao| cool 26 vy esv|seem] seris] ool o ZiT o] 91 gsee] eeill| sswe] Uil eLol ]
zie| es0[ coo[ 8ivi| \6¥[i6/i] Ze/eig| €v0] 0| LU ve| S BSZE|  ®LZLL|  gleel  AL4b 0001 [

{suoissili oN) wou pioD| 2evae| Zerws| 000 vE| &1 65| Ee obelgques| zize|  Lranl| ZreE]  iVviLL 000 t
[59€]  7e0] tL0] oe il &i|Z6mie| leivia| see| 68 22| 0] 6L Tice| LVALL] .29e8| IviLL} LFLL B
[zvz] “go0| evof svii] LeE[s6mm| Zefwig| Sve| 0 &k Lg| St Z9ZE|  ZvALE| 2rEe| Uil Z9L z

(Suoissiig ONJ Uall pio3| Zefrie| Z6/8/8] coee| el SH O z obolgues|  zizzel A zrze|  zriL| G0 !
———

(sumssiwg on) uodj plog| 26/8/8! L6/9/8] €6 FL] 0] 4] ¥ 9L oBeraues|  Zrze[ VAL ereg] vy Tooo g
[Z6'V] _S0'98] Z69[ el vl| 9592 J6/o/8] ZeoKg| Zoe| ¥ 91 o0 2 zLZE|  ZLUZLL| srEg| e@ily| 159 J]
19671 68'98] 65| Z6EL| £v9Z| 26/9/8 l&/5/A| 00B| 0] 8| 65  te SI'EE| E9ZLL| BSEE| GLall|  BLE 9
[ Lo2| eFvi] 16751 ceal| goBT| L6/5/R| i6/5/8| Buc| 65| ©g| vs| e 85eE]  Gighl] zZiee| o0laii| 96t g

(suoissiwz oN] uoli PioD| Z6/5/m] 2e/vie] 1692| vS|  1Z] 65| BL|  Joeed|ees| zlEe] ODL&LL| ELEE| 081t 000 ¥
[ogg| SI6p[ OUv| Ovze] 6vve| Z6/h@] I6/pi8] BaET| 65| 64 0] S zJBel  DL'8LL] GDEE| €5ZL 9802 3
L cbz| eea] sos sviy| e iewm! e ciE[ o e 18l €L GOEE|  ESALY] ziEE|  ZLZLE| £dS) Z

(SUDISS|WZ ON) UCl| pD) J6/vi| e/ ¢ga| 1s| € © 7 sBeld uegl zrze| JUZLL]  eies|  ZVZLEE 000 i
[ s®bud| /9dd

(s1H) (s10U3)
ol upnl sa| uy SiH poeds
JH/ENE IE [ IH/EM | HBN [JH/BR T =ieq|  =leq] nedng gl oz L 1| (epsieid jg) 4 z 2 1| dys adAl| sse|o
Wd 03] OJH| *OS! XON| puaj ueig] sunl|swil|suil awi)| eun)|  psuSIA ¥od| spnpeT|spnibuc| epner| spaybuo|sBeiaay diys diyg
|| Uesjy UdimUeslcy Ul peloday j
_ T T

Aojuanuy [sssap AAeN ‘SN

z-g 9pqel




	Sears, Camille [P373-A02]



